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ELECTRIOAL INVESTMENTS. 


repidly becoming speceletive 


medium. A glance at the list of provisional orders 
sets the mind thinking of the vast amount of capital 
which will have to be embarked if a quarter of them 
only are to be carried out, and, whether the hopes of 
all the promotors will be realised. For, on the system 
adopted must depend the profits to be gained; and 
if the transformer or the secondary battery be the 
more economical has yet to be decided. Electricity 


has weathered many troubles, and this question will 


decide itself, perhaps in the coming year. 


Illuminating gas, in its early days, had its trials like 
all young things, and it was a long time before it cut its 


teeth and got over its infantile disorders. It started by 
lighting the streets. It would never be available for 
lighting houses, that was certain. No sane man would 
have it. It would blow up any lunatic who tried it, 
‘ unquestionably. But the British Isles being populated 
by “mostly fools,” according to Carlyle’s dictum, its 
inhabitants were cajoled by the gasmen into its use; 
and, presumably, the blow-up portion was so small 
that, where the angels feared to tread, others rushed in, 


and, lo! nearly every house in Christendom is lighted . 


by its agency. ‘“ He's got a lot of gas shares” is quite 
. sufficient to account for a full waistcvat and com- 
fortable circumstances. 

It is a well-known fact that it is not to street light- 
ing that the wealthy gas corporations look: for their 


revenue, but to the meter returns of the houses. The 


gas companies are vested with great powers, and have 
become a huge monopoly. Ostensibly, this is not the 
age of monopolies. They are corrupt, and the age is 
virtuous. When it became evident that it was possible 
to light streets and houses by electrical means, the 
powers that be, guided by the light which gas had 
thrown upon them, bethought them that they would 
show their wisdom by guarding the weak ones, 
who might be tempted, like moths, to fly to the 
new light, from getting burnt in the transaction. 


A Bill was framed which | most effectually. encom- 
passed its object ; it did more, it effectually prevented 
the general adoption of electricity, and nearly stifled for 
a time the electric lighting industry. Rumour had it that 
gas shares were at the bottom of that Act. But ramour 
is a notorious liar. They were doubtless “all honour- 
able men,” but misguided. Electric lighting was a 
robust child, even in its infancy. It was not to be 
denied. It did a little crying, and then went to school 
and learnt its letters diligently. Very many of the 
companies and firms started for its exploitation, 
finding their sphere narrowed, and their profits nil, 
succumbed, and their personnel were scattered, like 
the dragon’s teeth, only to raise up a noble army of 
electrical engineers, all of them ready and willing to 
put the light into your house at the shortest possible 
notice—for a consideration. But it is the consideration 
which is the rub. “Can you give it me at the same 
price as gas ?” is the almost invariable question put by 
the enquirer after truth concerning electric light. He 
does not care to take a leap in the dark, which would 
land him in light, without economy to sweeten it. 
But the name of those who have indulged in its 
refulgence, regardless of the initial outlay, is legion. 
Men having valuable pictures and costly decora- — 
tions have doubtless seen a real saving in its adop- 
tion, and have accepted it. Many of: the wealthy 
have needed no other reason than that, seeing its 
superiority, they huve meant to have it, and given 
the order. It is a luxury, and as such, has to be paid 
for. There are no statistics to show the number of 
isolated plants at work; but they are much more 
numerous than those who are not alive to the question 
have any conception of, and the amount of capital 


already laid out by private persons must total up to a 


very considerable sum. 

It is probable that the first electric lighting Act did 
good in a way which was not intended. The stagna- 
tion which it caused gave time for the perfecting of 
details, and saved the squandering of much money on 
undigested schemes, The time, however, of pupilage 
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is passed, and: given more security by the amending 
Act, the electric lighting industry, without nursing or 


undue favours, is quite capable of taking care of itself. 


It is not to be expected that the light can be within the 
meansof the struggling classes, but there are many locali- 
ties denizened by those who are willing and able to pay 
a reasonable price for the great advantages which it has 
to offer over its rival, gas. Now, that instead of every 
house having its separate plant, districts are being 


operated from central stations, not only will the charge 


be placed upon an acceptable basis, but such enter- 
prises ought undoubtedly to be profitable. That is now 


a mere question of figures. There is no longer any | 


question as to the possibility or failure. If only the 
capital be forthcoming, and a good proportion of the 
inhabitants of any well-to-do neighbourhood put down 
their names as willing to have their houses electrically 
lighted, the thing is done. In the United States even 
the little towns have their central lighting stations, and 
they pay. There are several on the Continent also 
paying. It is in connection with central station 
lighting that the future of the new illuminant lies, and 
we predict that it will not take long to prove that that 


future will be as bright as electricity can make it. 


John Bull was ever cautious and suspicious of new 
ways. He didn’t believe in gas at first. He didn’t 
believe in the Suez Canal. But he always accepts 
accomplished facts, and has an eye to an investment 
which is proved to be a paying one. He has been 
scared by the mad boom in electrical shares and the 
subsequent collapse, and is, not without reason, coy ; 


but let him see dividends being paid by central lighting 


syndicates and companies, his bashfulness will vanish, 
and he will bestir himself and kiss the rising sun. 
Fortunately, even among us phlegmatic islanders have 
deen found men with a stomach for adventure, who 

have been willing to go into untrodden regions; and 
o trust these bold spirits will be amply rewarded for 
their enterprise. 

We are watching 6 
visional orders. The knowing ones, the good old 
promoters of the recent past, have entered for a 
large number, and herein lies the danger. History 


repeats itself, and we cannot but fear that imprudent 


speculation and company-mongering may do much 
harm to the industry. While welcoming every solid 
and necessary undertaking, and seeing in such a legiti- 


mate opening for capital with the chance of very good 


dividends for the investors, we would suggest to our 


readers that they should carefully scan the prospectus | 


for the names of old offenders, and to see that the 
directors are those who will be likely to work in the 
interests of their companies only. We also advise 
their ascertaining that there is a real want for the light 


in the localities which they intend: to serve, and that 


the system to be adopted is economical. 

— 
UNDERGROUND WIRES.. 

THE schemes for electric lighting, which are on the 

verge of springing up in all directions, seeing that 400 


at least are to come before Parliament next year, will 


probably result in the much vexed question of under- 
ground conductors being solved in more ways than 
one, and will also occasion numerous patents being 
taken out for, so-called, new ideas in connection 
with the same, most of which, however, will be con- 
signed to oblivion. For low tension systems the ques- 
tion will not be a difficult one, but even here the first 
essentials to success are good manufacture, good super- 


vision, and good scientific advice. The latter is too 


often ignored, with the result that instead of a saving 
being effected imperfect work is laid down, which 
causes constant trouble and endless expense. We have 
over and over again asserted that underground work for 
electric light purposes should be as carefully done as is 
the case with submarine cables, and we again say 
that this should be so. Important as good work is for 
low tension systems, it is vastly more 80 in cases where 
high tensions are to be used, and should the latter come 
into extensive employment a radical change will have 


to be made by manfacturers in their system of testing 


the wires. The present method of testing with a high 


voltage obtained from small sized cells will have to. 


be abandoned for, or rather supplemented by, a 


system of testing in which high voltage dynamos 
are employed, not occasionally, but as part of the 


regular system of manufacture. In favour of the bare 


wire system there is much to be said; for low voltages 
there is little reason why it should not prove successful, 


but success depends, we believe, on a system of arti- 


ficial ventilation of the conduits being adopted so as to 


clear out and prevent the deposition of moisture. This 


has been suggested more than once, we imagine, but in 
no case does it appear to have been carried out. Probably 


the best system of all to employ, though acomparatively | 


expensive one, is a combination of the two, i. s., well 
insulated wires laid in conduits, so that no direct 
digging up of the cables is required in order to repair 
faults, and no injury by n or punners is likely 


We are told that Mr. Price, of the well-known firm 


of electrical auctioneers, has convened a meeting of the 


trade for the purpose of advocating a general rise of 


prices of electrical plant—we mean the apparatus, not 


the journal of that name. In discussing the matter 


with a friend, we were assured that the best mode of 


effecting the object which has evolved itself from Mr. 
Price’s fertile brain would be for his firm to cast all 
its second-hand appliances into the sea. 


_ OUR infallible friend in New York, the Electrical 
Engineer, falls foul of Mr. Edison’s assertion that there 
is no known insulation which will confine the high 
tension currents for more than a limited period. Asa 
matter of fact, says our contemporary, whose leaning 


towards a well-known high tension alternating current 
system is an open secret, the allegation is not true. 


We fancy that Mr. Edison’s meaning has not been 
exactly grasped, for everybody, including the “ Wizard 


‘of Menlo Park,” knows that wires can be thoroughly 


insulated for the purpose; but at what cost ? It seems 
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likely that Mr. Edison intended die de im- 
pression that wires carrying a current under an 
alternating E.M.F., of, say, the Deptford standard, could 
not be insulated for a permanency at a price which 
should not be considered prohibitive, and in this we 
think the famous inventor will eventually be found 


A NEW electric brake, the invention, we believe, of 
Professor Forbes and Mr. I. A. Timmis, has been tried 
on the London and North Western Railway. It acts in 
an entirely different manner to any other now in use, 
as the retarding effort is not applied to the periphery 
of the wheel but to its inside face, or rather upon an 
iron disc fitted to it. The experiments made in 
stopping carriages running at thirty and forty miles an 
hour were eminently satisfactory, and the oscillation and 
bumping which one so often experiences when the 
brake is applied seem to have been conspicuous by 


their absence, or at least only slightly appreciable. 


THE news comes from New York of another death 
from contact with an electric wire, From the public 
point of view it is even more alarming than those pre- 
ceding, as it is considered difficult of explanation. A 
‘fireman named Sullivan, employed by the Manhattan 
Electric Light Company, turned a steam valve, while 
carrying a 16-candle incandescent lamp in his left 
hand, At the time Sullivan was working alone. When 
the next person entered he was found quite dead. The 
burns on his body showed that the current had passed 
through him from the left hand to the right ear. The 
occasion of the alarm is that. it is supposed the man 


was killed by a current under an E.M.F. of 120 volts. 


We cannot, however, reasonably accept this theory. 
The more probable assumption is that the death-dealing 
current came from a high tension electric light wire 
which by some means came into contact with the one 
held in the hand. | 


KESWICK, a small town of 3,000 inhabitants in the 
Lake District, may be congratulated on its manifest 
spirit of progress. The electric company which was 
formed in the early part of the present year has already 
done good work. Many customers are applying for 
the light, and about Christmas there will be a full 
supply of the current turned on. The light will be 
measured to the consumers by meter, and it is esti- 
mated to cost a price equivalent to gas-at about 3s. 6d. 
per 1,000 feet, which is about 9d. per 1,000 less than 
the actual cost of gas in Keswick. 


THE opposition of the Exchange Telegraph Com- 
pany to the granting of a patent to Messrs. Wright and 
Moore, for a column printing telegraph instrument, 
which was heard before the Comptroller of Patents on 
Monday, ended in favour of the Column Printing 


‘Syndicate. All the objections of the Exchange Com- 


pany were abandoned except one, which appears to be 
of a trivial nature, and the patent will accordingly be 
issued to Messrs. Wright and Moore. Mr. Moulton, 
Q.C., characterised the objections as being so frivolous 


that he felt sure his learned friend, Mr. Graham, Who 


appeared for the Company, would not attempt sa 
defend them in Court. 


No longer will the subscriber to an American Tele- 


phone Exchange, in answer to his ring-up, be greeted 
with the familiar and expressive “hollo!” from the 


cheery lips of the deity who presides at the Exchange. 
The word has been banished from the sacred precincts. 


Perhaps, as the word is generally pronounced hello,“ 
it may be considered to savour too much of the profane, 
and to suggest a desire to communicate with a far land 
with whose inhabitants angels should have nought 


to do. 


THE Julien Company states that the new batteries, 
employed in propelling tramcars in New York, show a 
fall of potential of 10 in a run of 12 miles, against a 
loss of 30 in their old form. 


A CORRESPONDENT writes :—“I have read through 
the article about Flood Page's scheme. It is, as you 
say, absurd, especially the examination part. I would 
undertake to set an examination paper which would 
stick every Professor on the Council of the Institution 


of Electrical Engineers, and I am perfectly certain each 


of them could set a paper which would stick me. 
Who, then, shall set the questions? Is he to be a 
practical or theoretical man, or is it to be the Council? 
The members of the latter would certainly be plucked. 
Imagine one of them setting down to answer, What is 
a watt? How do you measure power? What do you 
understand by the specific resistance of a rabbit skin ? 
Do you consider it safe to sit on a barrel of gunpowder 
me be embracing in a thunderstorm a lightning rod ? 


THE tests of the Eiffel tower lightning conductors 
given in our present issue, though they show that the 
conductors themselves are in good condition, are 
hardly conclusive as to the goodness of the earth con- 
nection. We are aware that the method of testing 
employed is one which is very generally used and 
which is considered to be satisfactory, but it really. 
does not prove that the earth is good, ie, that the 
lightning has a perfect path to escape by. What is 
really proved is that the mass of soil in which the con- 


ductors are imbedded conducts well. If we could 


imagine the whole mass of earth to be enclosed in an 
insulated rocky basin, it is evident that the tests 
obtained would still be practically the same as those 
observed, but it could hardly be argued that the 
lightning would therefore have a free * along which 
to dissipate itself. 


THE New York Electrical Engineer in its last number 
says, in defence of the high tension alternating current 
transformer system :—“ There is not a solitary instance 


‘on record of a consumer having been killed, or even 


injured ever so slightly, by the alternating current, as 
a 50-volt current, incapable of harming a child, is the 
maximum which is allowed to enter a consumer's pre- 
miges.” Yet it is possible that the primary and 
secondary wires of the converter may not always be 
safely separated, as witness the Sfandard’s telegram in 
our other columns, for in what other way can we 
account for the result ? Captain Cardew might dilate 
on this circumstance to some advantage, for the fact of 
having patented an “ earthing device” must have made 
it manifest to his mind that such accidents as this latest 
American fatality seems to indicate, were al ways liable 
to occur. Is it not high time that measures are taken 
in this country to reduce to eee See 
alternating current systems ? 
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CONTACTELECTRICITY AND THE CHEMICAL 
THEORY OF THE GALVANIC ELEMENT. 


NEARLY a year ago, it may be remembered, there was 
an interesting paper in the Zeitschrift fiir Physikalische 
Chemie, contributed by W. Ostwald, which consisted of 


copper, bismuth, silver and mercury, and aqueous 
solutions of the following acids :—namely, hydrochloric, 
hydrobromic, hydriodic, nitric, sulphuric, phosphoric, 
formic, acetic, oxalic and benzoic. In the original 
paper all the results are tabulated. 

prosecuting this research Ostwald enced 
considerable difficulty in eliminating the erence 
of tial between the mercury electrodes themselves 
and the solutions. He endeavoured to overcome this 
difficulty by adjusting the aperture from which the 


mercury issued, and regulating the flow of mercury, 


but although the source of error was minimised it was 
never got rid of. 

The difference of 
acid depends upon the nature of each, though probably 
that of the metal has the more marked effect. 

In Ostwald’s experiments zinc and cadmium were 
found to give negative results, whilst copper, bismuth, 
silver, antimony and mercury yielded positive results ; 
tin, lead and iron, however, afforded both positive and 
negative values of the potential difference. 

The effect of the nature of the acid is exemplified in 


the results with the haloid acids. The difference of 
— is generally smaller. The solutions used 


wald were no » deci- normal, and conti - no 
and he observed that dilution increased the negative 
and diminished the positive potential. 

If the difference of potential between these metals 
and acids be compared with the heat developed 


When they act upon one another chemically, a 


striking resemblance is at once noticeable, showing 
that the order of these values is somewhat similar. 
When, however, assuming that chemical energy is 
entirely converted into electrical energy, the difference 


of potential is calculated from the heat value, the 


result is found to be very unsatisfactory. This seems 
to indicate that the assumption cannot be upheld. 
The investigation of this difficult but attractive subject 
has more recently been continued by F. Exner. whose 
pa on “Contact Electricity in the Monaishefie für 
Chemie und Verwandte Theile anderer Wissenschaften 
are well known. In his researches on the theory of 
the galvanic element he has been assisted by J. Tuma. 
They recently contributed a paper to the Monatshefte 
as IX., pp. 903—943), in which the weak points in 
wald’s work are discussed, and several sources of 
error suggested which he seems to have overlooked. 
Exner and Tuma consider that dropping electrodes 


of mercury produce untrustworthy results, because of 


the chemical action of the electrolyte upon the mercury 
and the subsequent occurrence of polarisation. Thus, 
in the case of dilute sulphuric acid, the chemical action 
of the electrolyte was found to produce a marked 
difference in the result, equivalent to 0°84 Daniell, 
while the polarisation produces an effect varying 


between 0°8 to 1:2 Daniell. 


The work of J. Moser on the resolution of the electro- 
motive forces * elements into their differences 
of potential (vide Monatshefte, VIII., 508—509) is ex- 
posed to the same criticism. The same may also be 
said of the researches of J. Miesler on the resolution 


of the electromotive forces of such galvanic elements as 


the Marié-Davy, De la Rue, and Niaudet. 
Messrs. Exner and Tuma believe that these sources 
of error may be eliminated by an arrangement which 


may be briefly described as follows :—The mercury is 


allowed to drop into a cylinder of filter-paper wetted 


—— 


potential between a metal and an 


with the acid solution in which the metal under exami- 
nation is immersed, and the cylinder is connected with 
the acid bath by means of a thread similarly wetted. 

A series of metals and acids were examined by 
means of this arrangement, and in every case, except 
that of platinum with carbon in concentrated nitric 
acid, the metal was found to be negatively charged. 
Probably this exception was only apparent, and may 
pam Down fae to the formation of nitrous acid in the 
solution. . 

Mesers. Exner and Tuma farther showed that the 
values of the ntial differences of the metals in the 


metallic salts of the acids were the same as those values 
of the metals in the rame acids. 


Ostwald has recently replied to these criticisms in a 
short paper in the Zeitschrift Physik. Chem., III., 
pp. 354—358. He endeavours to substantiate his re- 
suits, and points out that they agree with those obtained 
from observations of the maximum surface-tension. 
The statement that chemical action and polarisation 
occur is questioned. 

This subject has now assumed a controversial aspect, 


and it would be premature to attempt to sum up at pre- 


sent ; all that can be done here is to indicate the views 
of these different physicists, so that others may be 
attracted to lend their energies to the elucidation of an 
extremely interesting problem. 


ON AN ARRANGEMENT OF THE PRONY 
BRAKE, INTENDED FOR THE EXACT 
VALUATION OF MOTIVE COUPLES. 


By M. HILLAIRET. 


THE greater number of 2 brakes used in 
industry for estimating the work of machines present 
the same general arrangement, and the motive 
momentum is counterbalanced by the momentum of 
a force that is almost always single, and acting on one 
side only of the brake pulley. At the time when this 


force brings into equilibrium the motive effort, it gives 


rise to a translating resultant of the same magnitude 
and direction, which acts upon the bearing of the 
axle, so as to press more or less upon it according to 
circumstances. This parasitic action of the motive 
axle upon its bearings gives rise, upon contact with the 
rubbing surfaces, to a variable effort, the momentum 
of which detracts from the apparent value of the 
motive effort, so that the work estimated upon the 


brake represents only the motive work, minus the 


work of the friction mentioned above. 

Now, the latter is essentially variable as it is propor- 
tional: 1. To the variable charge of the brake; 2. To 
the coefficient of friction of the surfaces in contact, 


which itself varies according to the lubrication. It is 


impossible to estimate it exactly at each moment during 
a series of trials. Weare thus generally compelled to 
leave out of our calculations an item, the value of 
which may in certain cases amount to 4 or 5 per cent. 
of the quantity to be measured. 

Having recently had to make some Very exact tests 
in order to determine the gross mechanical rendering 
of an electrical transmission of 500 H.P., I directed 
my efforts to the elimination of this parasitic work, 
endeavouring to realise a resistant couple tbat would 
bring the motive couple into exact equilibrium, 80 as 
to suppress any resultant of translation. 

The arrangement of the brake (Comptes. Rendus) 
res a couple thus obtained is shown in the diagram 

ow. 

It will be seen that the counteracting effort is ob- 
2 by means of the spring of a steel-yard spring 


ce. 
Although the employment of the steel-yard in 
brake measurements is not new; it is worth while 
to remember that it greatly facilitates trials fol- 
lowed by variable powers, the tightening of the collar 


L 
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being sufficient to make the effort vary. Besides the 
exactness that this ment gives in valuations, we 
may also mention the absolute security resulting from 
its employment, the ensemble of the scale beams and 
rods being firmly fixed in their position, and the course 
of the spring being only a few thousandths of the 
length of the lever arm, M N. 

O, motive axle; A K B, collar of the brake; v, fly- 
wheel for tightening the collar; 0 B, beam oscillating 
from the fixed point, D; C A, E F, attaching rods; B F, 
coupling balance; d L, connecting rod; L N, lever for 


reducing the efforts oscillating at M ; P, spring-balance. 


This idea has been carried out for the measurement 
of work supplied and transmitted by the electrical 
transmission of the Chevrant works, at Doméne Isére.* 

The dimensions of the brake employed are— 


Diameter of the pulley __.... .. 1000 m. 
Size of the rim 

0 A = 0 B eee , eee eee 099 ” 

MN... 80 *. 2˙000 


| At N two spring balances were adjusted, of 100 kilo- 
grammes each. | 
The weight of the balance, B , and the rod, d L, 


* Since the end of last September the Chevrant cae Ses 
manufacture) have been supplied with power by an 
transmission effected by means of two machines, r and 
receiver, separated by a distance of 5 kilometres. generator, 
having a maximum power of 300 H.P., is driven directly by a 
turbine of the same power, 240 revolutions per minute, 


steel plate, 700 metres long. The receiver can, at its maximum, 
develop 200 H.P. at the rate of 300 revolutions per minute. 

The two dynamos are connected by a line formed of two cables 
of naked copper, with a section of 50 mm. The transmission is 

evening. 

The turbines and the relays of steam engines, 
es + he intended to be * by this transmission, are 
an 


Maximum electromotive force *. 2,850 volts. 
Maximum intensity of working (régime) 70 ampères. 
| 
Inductors eee eco eee 950 ohm. 
| Total resistance 1954 „ 
Inductors ms „ 731 ohm. 
Receiver ose 690 „ 
Total resistance. 1421 „ 
Line eee eee 3°474 


Total resistance of the circuit 6°829 ohms. Total loss of charge 


at 70 ampères : 6°829 ohms — 70 ampéres = 475°03 volts. 


rendering calculated from the resistances : 
2,850 — 478 2,372 


2850 2,860 — 88. 
The gross mechanical rendering, determined by the measurements 
upon the brake (by substitution) of the turbine and the receiver, 
varies between ‘63 and ‘66 in the maximum of work. The insula- 
tion of the machines and the line did not lead to accident or 
miscalculation, and the su tendence of the installation is not 


in any way dangerous. | 


was 24 kilogrammes, and that of the lever, L N, was 
— by the preliminary displacement of the spring 

ances when empty, and amounted to 15 kilo- 
grammes. The collar being greased and the rim wetted 
on the inside continuously, the tests were able to be 
prolonged during several hours. | : 

The maximum work, as estimated by this method, 
e speed of 240 turns per 

ute. 
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ELECTRICAL RANGE FINDER. — 


OF the many valuable inventions in modern en ce qe 
says Modern Light and Heat, which have emanated 
late from Lieut. Bradley A. Fiske, United States Navy, 
cently patented apparatus for e range an - 
tion of distant objects through the agency of — 
For some been maintained re- 
g the d of this device, though it has been 
own in well-informed naval circles that such an 
apparatus had either been or was about to be nted, 
and that its salient features consisted in the deter- 
mining of the exact range of any distant object by 
keeping trained upon it a telescope, which in moving 
carried along with it a dial parallel with the telescope. 
This dial, it was understood, had electrical contact with 


a a graduated arc over which it moved, and by means of 
accuratel 


ranging angles registered y the distance of the 
object from the ap during all 
e 


| stages. 
the means of a simple train of a telescope Mr. 
Fiske proposes to know at all times just how far away 


is the position of the enemy, and from thus knowing 


that position, accurately to impart the information to 
the batteries and secure a sight adjustment that is abso- 
lutely correct. This, in brief, is the underlying prin- 
ciple of the “range and position finder; to what 
further practical uses it can be applied will be seen 
from the description, but that it is a success is unde- 
niable, and the chances are that with the thorough 
practical tests to which it will be subjected on board 
the flagship Ty where the first apparatus has been 
placed, it will be found essential for accuracy of firing 
on all the new ships. . 
The invention of the “ and position finder,” 
as Mr. Fiske puts it, consists in the determination of a 
fractional portion of a conducting body bearing in 
length a ratio to the angle included between two lines 
of sight directed upon some distant object, and the 
measurement of the electrical resistance of said length. 
The electrical device consists of an ordinary Wheat- 
stone bridge with its four members, in one member of 
which is arranged a body cf conducting material in arc 
form and a movable arm traversing this arc. There is 
also the transverse member, in which is connected the 
galvanometer. À battery is connected to the bridge 
in the usual way. In two of the members are placed 


fixed resistances, and in the adject member to one con- 


taining the arc form is a variable resistance placed as 
usual. One wire from the battery connects to the end 
of a member containing a fixed resistance, and at the 
same time to the pivot of the swinging arm which 
plays over the arc form. The extremity of this pivot 
arm moves over and maintains electrical contact with 
the arc form of conducting material, which latter has 
one extremity connected to a member of the bridge. 
Now, when the point of this arm is brought in contact 
with the member having connection with the arc form, 
the dial at that moment is in 8 of this 
member, and the pivot of the dial having wire connec- 

tion with another member, there will at once be a 
current traversing directly from member to member 
instead of, as before, through the medium of the in- 
tervening arc. Now this arc form is made of such 
material and so proportioned that its electrical resist- 
ance to a current traversing it is proportional to the 
length of arc included between the point of the dial 
and that part of the arc having contact with a member 
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of the bridge. This resistance that is made to interpose 
is commensurate with an angle whose sides are the dial 
itself and the line drawn from the pivot of the dial to 
the point where the arc form comes in contact with the 
adject member of the bridge. 

An observer, then, stationed at the galvanometer, and 


at one of the points of resistance can, by noting the 


galvanometer and adjasting the resistance in the usual 
way, determine the resistance equiliberating any posi- 
tion of the arm along the arc and so discover the angle 
of adjustment of the arc; or, having adjusted one of 
the points of resistance at some given re, the ob- 
server may, by simply noting the galvanometer or any 
other suitable indicating device, visible or audible, 
determine when the dial is placed at a desired angle 
corresponding to the adjusted resistance, and this in- 
dicating device is obviously at the place where the 
moving arm ie situated, so that the operator then knows 
when he has placed the arm at the 
or at the distant station, so that the operator in charge 
of the resistance point can know that the arm has been 
properly adj ; or two indicating devices in the 
same circuit may give warning to both operators, as 
above, simultaneously. By this means the elevation 
or training of a gun may thus be determined or recog- 
nised from a distant point, the longitudinal axis of the 
gun corresponding to the dial in the arc form. 


ON THE ELECTRICAL CONDUCTIVITY OF 
THE EIFFEL TOWER AND OF ITS EARTH 
PLATES. 


By M. A. TERQUEM. 


As the Eiffel Tower is the first erection made of iron 
on such a vast scale as to height, and as, on account 
of its form, it must be considerably influenced by 
atmospheric electricity, I thought it would be inte- 
resting to ascertain, by exact measurements, the con- 
ditions of its conductivity and of its connection with 
the earth. The tower is ed with nine lightning 
conductors, surmounted by a cluster of points, and con- 
nected directly with the iron framework which acts as 
conductor ; it was thought that this framework, held 
together by innumerable rivets inserted whilst hot, the 
various parts being united with very great pressure, 


predetermined point 


would form a mass that would conduct quite as well as 


the usual solderings. 

The earth plates, which are intended to ensure con- 
nection with the earth, are eight in number, two to 
each pillar ; for the north and west pillars, these are 
cast-iron tubes, 20 centimetres in diameter, descending 
2 to about 12 metres below the surface of the 
earth; for the east and west pillars they are large 
tubes, 50 c. m. in diameter, descending vertically at 
first and then turning off at right angles for an average 
length of 18 m.; they are buried in the alluvium 
of the Seine, to a depth of 26 m. At present the 
earth connections are fastened to the tower by iron 
— and bands of hoop-iron fastened to the frame- 
Work. 

We used first, for the measurement of the con- 
ductivities, a Wheatstone bridge, constructed by M. 
Gaiffe for the testing of lightning conductors of 


powder magazines; the second time, we used as well 


another apparatus made by the same constructor, fur- 
nished with a reflecting galvanometer of the Deprez- 
_ d’Arsonval type, which allows of Mance’s method being 
used. The determination of the resistance of an earth 
plate requires three experiments and two auxiliary 
earth plates, the sum of the resistances being measured 
in couples. The three unknown quantities are given 
by three equations of the first degree. 

In this particular case it was sufficient to combine in 
pairs the earth plates of the tower itself. 

In order to measure the conductivity of the tower 
the electric light cable was first insulated from the 


— 


less surface, and because they 


apparatus and put into communication with the base 
of the central lightning rod ; the end of the cable and 
a portion of the framework of the western pillar were 
then connected with the two terminals of the bridge, 
the tower closing the circuit. The resistance, which 
was measured several times, was found to be equal, 
as far as the approximations of the instruments went, 
to the resistance of the cables which had served as 


connections. The resistance of the tower may there- 


fore be disregarded. 

In order to measure the resistance of the earth con- 
nections they were insulated from the tower in the 
—- and west pillars, and we obtained for three 
of them: | 


81 3 
01 eee 3˙2 


In the second series of experiments we insulated the 
earth connections, whe N,, of the north pillar, taking 


as the third earth point, , the base of the tower at the 
east pillar. The bri method with the first Gaiffe 
apparatus, and the method. with the second 
apparatus, gave :— ; 

E eee 1 eee E eee 15 

NI „ 0 09 eco Ni see 1:05 


For the Mance method the battery employed was 


composed of two elements of acid sulphate of bioxide of 
. a very constant battery, the resistance being 
y w. 
Lastly, we insulated the earth connection, E,, of the 
eastern pillar, comparing it with those of the northern 


pillar ; the experiments gave 
| eee eco ‘eee 2 
eee eee eco 1˙1 
Ne eco eco eco 13 


It seems that it may be concluded from these experi- 
ments, the one being made two months after the other, 
under conditions that were varied as to method and 
instruments, that the agreement of the results obtained 
is a strong argument in favour of their accuracy. 


The tower itself must be considered as an assemblage — 


of iron beams in perfect contact with one another, 


forming a conductor of inappreciable resistance; its 


connection with the earth, by means of eight earth 
connections and‘by canalisations is excellent, since 
the resistance has been found to be only 1 » or ‘15 w 
at the most for a single pillar. The earth connec- 
tions of the east and south pillars, which offer a very 


large surface buried in the alluvium of the Seine, 


have very little resistance, 3 w; as to those of the 
north and west pillars, if their resistance is higher, 
1:1 w and 3:2 w, it is no doubt because they have much 
pass through the con- 
crete forming the foundations of the tower. In short, 
we think that the system of lightning conductors on 


the Eiffel Tower, carried out from the instructions of 


Messrs. Becquerel, Berger, and Mascart, may be con- 
sidered perfect, and that it is calculated to extend its 


protection over a considerable radius.—Compies Rendus. 


‘ELECTRIC LIGHTING AT THE BRITISH 


A FEW months ago the British Museum authorities 
decided to throw open until 10 p.m. those galleries in 
that institution which are at present closed several 
hours earlier, the object of the extension of time being 


to allow of those engaged in business until late in the ~ 


evening paying a visit to the Museum, which, under 
the existing state of affairs, they are unable to do. For 


this purpose it was necessary that the electric light 
installation should be augmented, and the extension 
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has now nearly been completed. In order to give a 
correct description of the installation as it now exists, 
it will be essential to refer briefly to the machinery 
formerly 8 The electric light was first intro- 
duced into the reading room of the Museum about four 
years ago, and it proved to be so successful, and of such 
great benefit to the readers, that the authorities decided 
Nair extend the light throughout the building. 
0 

shaft and fly wheel in common, was installed, steam 
being supplied from two Lancashire boilers, worked at 
60 lbs. pressure, but tested to 80 lbs. With 60 lbs. 
boiler pressure, each engine gave 90 H.P., and with 
80 1bs., 120 H.P. The engines are each of 30 N.H.P., 
and the boiler power was considered to be. sufficient 
for the ultimate extension of the light throughout the 
whole of the Museum. The power is transmitted 
from the fly wheel by means of a double leather 
belt to a pulley on the counter shaft, which is 40 feet 
long, and from which, by meansof pulleys, the dynamos 
were driven. The latter comprised four Siemens 
S. D. 2 machines, one of which was a spare machine ; 
— d 8.D.0 8 d 

ex ynamos, and one 8.D.0 Siemens dynamo. 
These seven machines supplied current to five 3,000 
C.P. arc lamps installed in the reading room, to six- 
teen 450 C.P. differential arc eg od gery partly in 
front of the Museum, partly in the hall, and partly on 
the staircase, and in two or three of the galleries; and 
to 220 16-C.P. glow lamps, distributed in small 
numbers throughout the students’ rooms, officers’ 
studies, secretaries’ offices, &c. Tho section of the 
conductors was made about six times larger than was 
necessary, this having been done in order to ensure 
the greatest safety ble against fire, owing to the 
valuable contents of the Museum. The wires were, as 
far as possible, carried outside the building in wooden 


troughing, but those in the institution were not bedded . 


into the wall, so that the wire was everywhere readily 
accessible. | \ 
Now, however, in view of a larger amount of elec- 
trical energy being required for the additional lamps 
which will illuminate those portions of the building 
hitherto closed early in the evening, several alterations 
in the electrical machinery have had to be made. The 
five dynamos and two alternators, together with their 
exciters, have been displaced, and four large Siemens 
dynamos have been substituted. Each of these has an 
output of 450 ampères at 130 volts pressure, running at 
570 revolutions per minute. Only two of these 
os are at present in operation, they being 
driven by the previously mentioned pair of engines. 
The other two dynamos will be actuated by another 
pair of Marshall engines, which are now in course 
of erection, and which will be of about 230 H. P. 
The Lancashire boilers already installed will supply 


sufficient steam-power for both pairs of engines, 


so that no other boilers will be necessary. On the 
switchboard, which is made of wood, are fixed four 
Siemens ammeters and one voltmeter by the same 
firm. There are, in all, six circuits, and four main 
switches for connecting the dynamos in parallel. For 
this p there are four other switches for closing 
the shunt coils of the machines, and there are also four 
German silver resistance coils, for regulating the pres- 
sure. The new lamps which have been put up com- 
prise 124 arcs, varying from 6 to 15 ampéres, and 850 
glow lamps of 16 C. P. The arc lamps, which are run 
parallel, are installed principally in the 
lower galleries, whilst the incandescent lamps, which 
are in parallel, are chiefly placed in the vase and bronze 
rooms, and in the other upper rooms. A local switch 
is provided for every two arc lamps, and for every 

up of from 30 to 40 glow lamps. The 21 arc and 
220 incandescent lamps belonging to the old installa- 


tion still remain, and are supplied with current from 


two of the new dynamos. The authorities of the 
Museum propose to keep open all the public galleries 
until 10 p.m., as already stated, from the lst January 


next ; but the reading room will, as usual, be closed at 


8 p.m. 


horizontal engines, having the crank 


current machines with their 


-stances, as has amply 


WE have had forwarded to us the following :—- 


Eztract from the Railroad Gasette” of New York, 
November 1st, 1889. | 


sional failure of the lights to burn satisfactorily, finally decided 
the Company to discontinue them, at least until some more satis- 
factory and economical method of them is discovered. The 
À ted are to be fitted with 
the Pintech gas lighting system. Wagner cars using the Pintech 
are now running to Boston over the Boston and Albany, so 

this announcement implies, we , the establishment of 
Néw York cars can be 


the electric light in railway trains is un fait accompli. 


trains, has failed—failed from more causes than one— 


and that Pintsch is the happy rescuer come to the relief 
of the poor railway official! Whatever may be doing 
in America, we know that in England the electric light, 
as 80 applied, has not failed ; that it has, so far, met the 
utmost demands of railway traffic ; that for some years 
it has been in use between London and Brighton, and 
that for many months it has been in operation on the 
Midland in such a manner, and under such circum- 
ved its applicability to the 
This, no doubt, is pretty well known to the 


purpose. 
authors of the pasteboard slip, and has, probably, been 


in no small way instrumental in inducing them to thus 
show their hand. We would, however, like to suggest 
to them that in future, when ad English rail- 
way companies, they should adhere to the old English 
custom of signing their circulars. 

To the railway companies we would say: The circu- — 
lation of the extract you have received shows to what 
an extent the gas interest feels itself affected by the 
experiments you are so successfully conducting. 
Parsue those experiments still further. The gas 
interest would not go to the expense of circulating such 
an extract as that above—the value of which is pro- 
bably that of the paper upon which it is printed—unliess 
they saw that the electric light had already become a 
successful competitor. It would be a constant source 
of regret to any board to feel, after having gone to the 
cost of installing gas, they must, in order to meet the 
demands of their patrons and of c>mpetition, replace it 
by the electric light ! 


An ex-Mayor on “ tutlons.“ -A proposal to 
vote the cost of a deputation of Bradford in connection 
with the contemplated electric lighting of Southport 
encountered some lively opposition in the Town 
Council, especially from the ex-Mayor, who considers, 
not unreasonably, that these so-called deputations are 
only picnics, excursions, and holiday-makings in the 
guise of business. Some “warm comments” were 
elicited from the other side, and it was urged that a 
large amount of valuable information had been obtained 
by the deputation which would far outbalance the cost 
of the “ excursion.” 


— 
ELECTRIC TRAIN LIGHTING. 
The Boston and Albany bas abandoned its Le guy in 
SE The trial was on two trains and 
has been continued for two years and a half. It has been in- 
— 1 as an experiment, 
great wee a 
hewn ef the lighting eysteme’ i 
New inability to have the storage 
batteries at that end of the line er with the occa- 
It would appear that the above has been printed | 
upon a slip of pasteboard and circulated to the several | 
railway companies, their officials, and others who may | 
| 
d is not difficult to realise the source from which it 
emanates. We aré sorry we cannot compliment the | 
| authors on their taste in their selection of the mode in | 
which they have sought to inform the railway official 
mind of that of which the authors may rely upon it rail- 
way companies are quite as well acquainted with, as are 
Mesars. Pintsch or anyone else. Nor can we compliment 
the authors upon their honesty of purpose. This piece | 
of pasteboard is intended to inform railway companies | 
that the electric light, as an illuminant for railway | 
| 
| 
| 
| 
| 
| 
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ON THE HEATING OF CONDUCTORS BY 
ELECTRIC CURRENTS. 


By A. E. KENNELLY. 


Il. 


THE accompanying diagram, fig. 4, shows the curves 
obtained by freely connecting the plotted observations 
resulting from the whole series of panel measurements. 
The ordinates represent the temperature elevations and 
the absciesæ are the current strengths to which those 
temperature elevations are due. Of the three con- 
nected variables, diameter, current strength and rise of 
temperature, this figure most clearly indicates the rela- 
tion between temperature and current, while the influ- 
ence of diameter may be deferred for the moment. It 
is seen that, generally speaking, the temperature eleva- 
tion varies as the square of the current strength for any 
given wire. This would be, perhaps, rigorously true if 
the resistance of the wire did not increase with tem- 
perature, if the conductivity of the panel remained 
constant, if the space between the wire and the panel 


walls were filled with solid material, and, finally, if the 


exterior surface of the panel were maintained at the 
tem 
conditions the wire genérates heat—owing to its rising 
resistance—faster than the square of the current ; while, 
on the other hand, radiation and convection from the 


external surface are more than proportionally active as 


the temperature rises, the two deviations thus counter- 


acting to some extent. So that while the above law 


cannot be expected to apply accurately, the observations 
show the departures from it are not so great as to make 
the rule practically unserviceable. For diameters 
rature 
elevation appears to have risen more slowly the 
square of the current, while for diameters above 0:30 
inch (0:76 centimetre) the opposite tendency is shown. 

On plotting the results of fig. 4 in such a manner as 
to elicit the dependence of temperature elevation on 
diameter alone for constant current strengths, the curves 
so obtained have not been identified with any simple 
algebraic law; in fact, the conditions are of so complex 
a nature as to afford little hope of a simple, yet 


- rigorous, law applying. The loss of heat is taking place 
first by conduction through the insulating covering of 


the wire ; then by conduction, convection, and radia- 
tion through the enclosed air space ; next by conduc- 
tion through the woodwork, and, finally, into the floor 


or wall to which the panel is fixed, while radiation and 
surface 


convection carry off the heat from the free 
exposed to the air. 


tions that can be im in imagination upon the 


panel, such as cylindrical form with free access of air 
all round, and a tight fit upon the wire at the axis, the 


law of temperature increase with diameter for constant 
currents would involve the ratio of the panel diameter 
to the wire’s diameter logarithmically, and the various 
dissymmetrical but practical conditions can only serve 
to make the law more complicated. In the absence, 
then, of any simple rigorous law, it becomes necessary 
to select some particular temperature elevation as the 
safe limit which a wire can be allowed to reach under 


ordinary conditions, and then to find the best empirical . 


rule which shall approximate as nearly as may be 
needed to the curve of experimental results. 

The rule recommended by the Committee of the 
London Institution of Electricul Engineers for the pre- 


vention of fire risks in electric lighting, as published 


last year, was that: The conductivity and sectional 
area of any conductor should be so proportioned to the 


Work it has to do, that if double the current proposed 


be sent through it, the temperature of such conductor 
shall not exceed 150° Fahr.” With this rule as a guide, 


the only remaining question is the normal temperature 
ch the rise is assumed to take 
A cellar in winter time might have a tempera- 


of the wires from w 


place. | 

ture of 40° Fahr. (45° Centigrade), while near the 
ceiling of an artificially warmed room the thermometer 
might reach 100° Fahr. (38° Centigrade). As it would 


rature of surrounding bodies. Under existing 


Even under the simplest condi- 


be out of the question to dexizn every wire in a house 
for the exact tem it might normally possess at 
different portions of its length, a fair mean temperature 
must be sclected, from which all elevations can be 
reckoned. This mean temperature may be taken at 
75° Fahr. (24° Centigrade). This being admitted, the 
rule above-mentioned requires that the temperature 
elevation of any wire shall not, with double the — 
pes current, exceed 75° Fubr., i.e., reach above 150° 

ahr. (41°7° Centigrade), and it has been seen that this 
is, for practical purposes, cquivalent to the statement 
that the — * current shall not produce an elevation 


of one-f that amount (10-4° Centigrade). 
TABLE I. 
Awptres. | mils Fall : - | — in 
Inches. | Cms, Volts per | Volts 
1 0-015 | 0-038 225 0-0608 0-165 
5 | 0048 | 0-109 370 0-0805 0-100 
10 0-069 | 0-176 480 00287 | 00777 
15 0-090 | 0-229 540 0-0208 0-0681 
20 0109 | 0-277 590 0-0189 00621 
25 0126 0820 640 0-0177 0-0581 
30 0142 J 0361 670 0°0167 0-0548 
35 0158 0,401 710 0-0158 0-0518 
40 | 0172 | 0-437 740 00162 00409 
45 0186 | 0-472 770 00147 00481 
50 0200 0508 800 00141 00461 
55 0-218 | 0541 825 0-0136 0-0447 
60 0-225 | 0572 845 0-0133 0-0437 
65 0-238 | 0°605 870 0-0129 0-0423 
70 0-250 | 0°635 _ 890 0-0126 0-0413 
76 0-262 | 0°655 915 0-0123 0-0408 
80 | 0274 | 0-696 940 _ 0°0393 
85 0-285 | 0-724 960 0°0118 0-0386 
90 0-296 | 0-752 970 [00116 0-0879 
95 0307 | 0-780 990 0-0118 0-0372 
100 0-318 | -0°808 1010 00111 0-0365 
110 0339 | 0-861 1040 0-0108 0-0853 
120 0358 | 0-909 1070 0-0105 0-0346 
130 0-377 | 0-958 1090 0-0103 0-0837 
140 0-396 | 1:01 1120 0-0099 0-0827 
150 | 0415 | 1°05 1150 000975 | 0-0820 
175 0˙461 | 1:17 1210 000929 | 0-0305 
200 0504 | 1°28 1270 000687 | 00291 
225 0545 | 1:38 1320 000853 | 0-0280 
250 0585 | 1-49 1370 000817 | 0-0268 
275 0623 | 158 1410 | 0-00798 | 0-0262 
300 0660 | 1:68 1450 000771 | 0-0253 
325 0-697 | 1°77. 1490 0-00758 | 0-0247 
350 0732 | 1°86 1530 0-00734 | 00241 
375 0-766 | 1:96 1570 000716 | 0-0285 
400 0800 | 2-03 1600 0-00714 | 00231 
425 0832 | 211 1630 000692 | 0-0227 
450 0865 | 220° 1660 000674 | 00221 
475 0897 | 228. 1690 0-00665 | 0-0218 
500 0928 | 2-36 1720 0-00652 00214 
550 0988 | 2:51 1775 || 0-00684 | 0-0208 
6800 1:049 | 2°66 1840 000616 | 0-0202 
700, | 1:16 2-95 1920 000585 | 0-0192 
800 1:27 3-23 2020 - 00056800133 
900 1:37 | 3:48 2080 0-00539 | 00177 
1000 1:47 3°78 2160 000521 | 0-0171 


| house wires carrying continuous currents, 
and encased in wooden panelling. resistivity: 1°650 
microhms at 0° C. = 1°870 microhms at 34° C. assumed temperature 
of full load. Conductivity allowed 98 per cent. 


Fig. 5 shows the general results arranged for the pur- 
pose of directly indicating the observed dependence of 
current strength and diameter for any given tempera- 
ture elevation. Taking for granted that the 10° Cen- 
tigrade elevation is that which prescribes the safety 
limit as above, then the empirical formula which shall 
best represent the 10° curve will form the rule by which 
the safe diameters of panelled wires may be determined. 
For the 10° C. curve itself it is difficult to find a simple 

uation, but for the broken line curve near it, — — —, 
which follows the current whose double raised the 
temperature 40° C., the equation: 

Limiting current in ampéres = 560 (diameter of wire 


in inches)3, is seen to be closely applicable except for 


very 8 the curve —— - ——- — —, in con 


6 wires, 
junction, being the strict locus of this equati 


692 — : 
— 
| | | | 
n. 
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This formula makes the small wires rather larger 
than experiment has shown they need be, but it will be 
seen that even then they are much smaller than the 
Board of Trade rule requires. 


The following are then the formule for 
determining the limiting safe currents and diameters 
for insulated copper wires in wooden panels : 


c=560 dd, if d be expressed in inches; 
0001775 di if d, „ „ mile; 
= 138 di ik d, „ „ centimetres ; 
4375 di it d, „ „ millimetres. 
And reciprocally, 
d= 00147 ci, if d be expressed in inches; 


For the same reason, when the space occupied by the 
wires is no a there is always an — 1 
to the size of the main in any house installation, for if 
the fall of potential permissible in them reduces their 
selection to pure considerations of safety, then it will 
always be more economical to subdivide the conductors 
for heavy currents. For example, if 500 ampéres have 
to be carried at full load, the table indicates a main of 
0-928 inches (2°36 centimetres) in diameter. But by 
taking two equal mains, each carrying 250 ampères, 
their diameters will be 0°585 inches (1°49 centimetres), 
and the weight of copper will be reduced rather more 
than 20 per cent.; and in all cases whenever 20 per 
cent. of the cost of copper necessary for one main will 


= d „ ; | — than — 2 of — 
= 1 centimetres : covering and panelling for the second wire, there being 
= 0374 O, if d millimetres. objections, it will be economical to 
For ordinary it is convenient to remember vide the conductor. | 
that when d is expressed i This remark is, of course, not merely a deduction 
by from the table, nor in any implicated with the 
6 = =. limiting temperatures on which it is based, but is 
ALT. 
2 g. Curves representing the depéndance of the rise of temperature l'A # * à "4 we 
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From these data we have Table I, giving in inches 

and centimetres, the diameter of insulated copper wire 
necessary for any specified current. 

This table shows that whatever temperature elevation 
might be adopted as the safety limit, the principle of 
fixing upon the diameters of conductors by allowing a 
certain number of am 
certain number of circular mils to the ampère, can only 
be very imperfect unless a sliding scale be arranged. 
Thus the diameter of wire which coincides with the 
Board of Trade limit of 1,000 ampéres per square inch 
is 0°504 inch for 200 ampéres. According to the table, 
that rule would not be safe for wires above 
diameter, while for wires beneath that diameter it 
would, in respect to safety, be very uneconomical. Thus 
to carry 400 ampéres at 1,000 ampéres uare inch 
requires 508,000 circular mils; or a diameter of 0-713 
inch, while the table indicates 0:800 inch; and, on the 
other hand, to carry 40 amperes the same rule calls for 
0-225 inch, the table showing only 0‘172 inch to be 
necessary. 


9 


res to the square inch, or a 


founded on the fact that when a wire's diameter is 
doubled, although it takes twice as strong a current to 
develop the same heat as before per unit volume, there 
will be four times as much total heat and only twice 
as much surface through which that heat has to find 


Referring to the general curve sheet, certain ded 
tions may be made from it concerning the effect of the 
nature and thickness of insulating covering, and also 
the influence of the panel dimensions. 

The evidence is distinct that with all the wires tested, 
and which had the usual thickness of insulating cover- 
ing [about 0:050 inch (0°13 centimetre) for the small 
and large wires, with about 0°035 inch (0:09 centi- 
metre) for the intermediate sizes], the effect of the 
insulation covering was to cool the wire. Thus curves 
Nos. XIV., XVI., and XVIII., fig. 4, represent the 
observations on bare copper wires, and show that their 
temperature elevations were fully 30 per cent. in excess 
of that found in covered wires of equal diameter and 


load. Again, curve No. VIII. refers to a kerite wire 


— 
| 
| 
| 
: 
| 
| 
| | 
| 
| 
| 
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4.—Curves showing the rise of temperature in wires carrying currents and cncased in 
wooden moalding from measurements made at the Edison Laboratory, 1660. The 
diameters of the wires are given in inches and in centimetres. Full lines indicate 
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— bare wires. All of ecpper. The moulding was altered 


between curves XII. & XIII. to admit larger conductors. Leugth of 


twenty feet. 
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Amd es through wire. 


whose was 0073 (0:185 cm.) inch thick. Its 


temperature elevation is seen to have been about 30 per 
cent. lower than that obtained with a wire of the same 
diameter but only covered to a thickness of 0011 inch 
(0-028 em.), No. VII. | 

As regards the surface nature of the insulating mate- 
rial, curves Nos. IX. and X. re nt the behaviour of 
two wires whose diameters and thickness of insulation 
were practically equal. No. IX. was double covered 
with white eotton ; No. X.single covered with blackened 
cotton. All the „ house wires were 
covered at the Edison e Works, Schenectady, 
N.Y., with cotton soaked in a special insulating liquid. 
The temperature elevation of the latter was about 4 per 
cent. the lower, and while it is possible that this 
difference may have been due to the 1. ra radiating 
power of the black coating, it is not ciently marked 
to be more than a possibility. 

Curves Nos. XII. and XIII. show the temperature 
elevations of the same length of wire first in the 
smaller panelling and then in the larger. In the latter 
case there is a cooling effect visible, amounting to 10 
per cent. | | 

The conclusion rests that while the exact tem 


perature 
elevations of a panelled wire depends upon a variety off 


factors, it is capable of being fairly estimated from the 
average of a number of experiments under actual con- 


. ditions, and care has been taken to obtain these 


Measurements under as nearly practical conditions as 
possible. The mean conductivity of the wires was 
about 99 per cent. ; that is to say, a mean resistivity of 
1,640 absolute legal units. The temperature coefficient. 
has been taken at 1 + 0:00388¢, ¢ being the elevation 
in degrees Centigrade. cree 

In applying the rule for safety limitation as given by 
the table, insulated wires are, of course, to be under- 
stood, and no particular thickness or quality of insula- 
tion need then be specified. For although extra thick 
insulating covering cools the wire, it would not be 
desirable to render it specially thick merely with that 
object in view. Also each wire should have its own 
groove, or, if several wires are in the same channel, the 
total area and surface of the woodwork should be 
correspondingly large. Finally, the panelling should 
be run as far as possible through places not exposed to 
an abnormally high temperature. ee 


NOTES. 


Electric Lighting of Plymouth Theatre.—The Ply- 
mouth Corporation has granted permission for the 
lighting of the theatre in that town by means of the 
electric light. Mr. Balmain, who holds the theatre 
under a lease from the Council, intends to provide an 
installation at a cost of £3,000, and the municipality 
has undertaken the cost of various structural altera- 
tions which, while being rendered necessary by the 
new system of lighting, are considered desirable in 
order to provide free access to the stage in case of fire. 
The Council reserves the right of purchasing the in- 
stallation at the end of Mr. Balmain’s lease. : 


The Lighting of Steamers.—We learn that Mr. R. 
D. Smellie, M. I. E. E., of West Regent Street, Glasgow, 
and sometime electrician to Messrs. William Denny and 
Brothers, Leven Shipyard, Dambarton, has secured the 
contract for the electric lighting of four steamers now 
being built for the Moss Line.” With these, we 
understand that Mr. Smellie will have completed the 


electric lighting of no fewer than 51 steamers. 


Electric Lighting at Leamington.—Mesers. Roo 


per 
and Toser, the well-known contractors of Stafford, have 


erected an arc lamp on the Parade at Leamington for 
the Midland Electric Light and Power Company. It is 
a Brockie-Pell 2,000 candle-power nominal, and is 
said to be remarkably steady, and of great brilliancy. 
The cost of the current is about 24d. per hour. 
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REVIEW. 


Electric Light Posts and Wires at Exeter. — The 
question of the danger arising from electric light 
and wires engaged the attention of the Exeter Town 
Council at their last meeting, when joint reports on 
— City Sarveyor and — 
ntendent of the Fire Brigade, were presen y the 
General P Committee. They enumerated “The 
that and wires offer to the 
possible operations e Fire Brigade and the police 
in manipulating the fire escape, either for life-saving 
or for enabling the men to approach a fire.” After 
considerable discussion the Council confirmed the 
action of the eommittee in requesting the Exeter 
Electric Light Company to place cut-outs or switches 
on their system at convenient intervals in the High 
Street and at the head of ev diverging street in 
which the company's wires are “placed, such cut-out or 
switch to be under the control of the superintendent of 


the Fire Brigade, so that in the event of a fire he ma 


be able to sever the connection with the street in whi 
the fire may be, without further interference with the 
company’s supply to other parts of the city. 


Insurance and Lighting—Electric Light the Safest: | 


—The Guardian Assurance Company have just sent out 
to their policy-holders a special notice with reference 
to electric lighting, with regard to which the directors 
some time ago brought out a set of rules to be observed 
in the installation of electric lighting within buildings. 


The notice concludes as follows :—“ When properly in- 
stalled, the electric light is regarded by this company 


as the safest method of lighting.” 


The Electric Ligh 
recent experimental lighting of the Gedney Channel 
approach to New York Harbour, by means of buoys 
and electricity, has, we learn on the authority of 
Captain Mills, of the U.S. Lighthouse Board, been a 
practical success. During the nine months of trial 


they have withstood some heavy seas, and on one occa- 


sion a buoy was run down without having its light put 
out. The lamps are of the incandescent type, the car- 
rent being supplied to them by cables, the earth being 


used as a return wire. — 
Cambridge and the Electric At a m of 
the Cambridge Town Council last Thursday it 


was resolved to apply for a provisional order. : 
Electric Lighting at Milan.—At Milan, in the prin- 


cipal thoroughfares, the arc lights are placed in the 


centre of the roadway, the wires leading to them 
underground. The results obtained are said to be very 
satisfactory, and the effect of the lighting to be ex- 
tremely fine. 


Municipal Lighting in Saxony.—The authorities at 
Hanover have decided to erect a central electric light 
station in that town, and have appointed a committee 
to enquire into the best means of carrying it out. 


New Cable.— The cable now being manufactured by 
the Telegraph Construction and Maintenance Company 
is for duplicating the New Zealand section. 3 


Electric Light at Montevideo.—The Compania 
Nacional de Luz Electrica of Montevideo has lately 
erected a central electriclight station in that town. There 
are employed five Belleville boilers, each of 300 H.P., 
supplying steam to eight 150 H.P. engines, coupled 
direct to alternat current dynamos. 
The station a capacity for 15,000 16 candle-power 


_ incandescent lamps. 


Electric 
ing of Kinigsberg by underground wires meets with 
opposition from the Telegraph authorities. The latter 
not only would hold the city responsible for any 
damage to telegraphic lines, but seek to impose upon it 


the condition that within a certain distance of the tele- 


graph wires the electric wires shall be packed in strong 


ting of New York Harbour.—The 


Kinigsberg.—The electric light- 


of the Tay Bridge.—The Dundee 
after repeatedly cal upon the 
North British Railway — ta | to comply with the 
Tay Bridge Act, which provides for the lighting of the 
bridge, have recently taken in the Court 
of on to enforce compliance. At the instance uf 
the company a conference has been held at which the 
company stated its reasons for not lighting the — | 
and the matter is to be referred to the Board of e, 
the proceedings in the Court of Session being stayed 
provisionally. 


Electric Light Tender Wanted.—For fixing the 
electric light complete to three rolling mills (iron- 
works), one drawing mill, one galvanising mill, two 
forges, at Hadley. Apply for culars to the Shrop- 
—— Iron Company, Limi Hadley, Wellington, 

op. | 


Lighting the Suffolk Fat Cattle Clab.—The first 
Christmas show of the new Suffolk Fat Cattle Club 
commenced at Ipswich on Monday m . It may be 
mentioned that the lighting of the hall is by large incan- 


descent lamps, with an aggregate power of about 10,000 
‘candles, for the supply of which the engine at Messrs. 


Wrinch and Son's factory drives a 30 kilowatt 
dynamo. This important feature in the arrangements 
was well carried out by Mr. W. B. Sisling, the Ipswich 
representative of Messrs. Laurence, Paris and Scott. 


Electric Light in Bath.—The laying of the wires 
for the lighting of the City is progressing very | 
Glasgow and the Electric Light.—At a special meet- 


ing of the Glasgow Town Council, on Monday, it was 
agreed made 


unanimously that an application 
during the ensuing session of Parliament to the Board 
of Trade for a provisional order, and to Parliament by 


a Parliamentary Bill for an act to authorise the Lord 


Provost, Magistrates, and Council, to provide for the 
supply of electricity for public and private toad pr 
within the area comprised within the municipal 
boundaries of the City.” | 


Dover will Apply for the Light.—The Town 
Council decided on Tuesday to make application for a 
provisional order. | | 


New Technical Class.—A class has been formed in 
connection with the staff of the National Telephone 
Company, Limited, at Leeds, for the study of ben. | 
and electricity, conducted by Mr. A. L. E. Drammond, 
the local manager. The first meeting was held on 
Wednesday evening, November 20th, 1889, when Mr. 
J. C. Chambers, M.I.E.E., general manager of the York- 
shire district, gave the inaugural address. This was 
followod by Mr. Drummond's lecture, dealing princi- 
pally with the Leclanché cell, its formation, uses, and 
connection with the telephone. The following Tuesday 
the lectures were continued, Mr. Drummond taking the 
Blake transmitter for his text. The third lecture 
treated principally of magnetism, and was accompanied 
by various experiments, and illustrations by means of 
the optical lantern. The lectures, which are to be con- 
tinued each Tuesday evening throughout the winter 
roonths, are well appreciated by the staff, about 30 or 
40 being present at the first lecture, which attendance 
has been kept up. 


New Work on Telegraphy.—Messrs. C. Grawinkel 
and Dr. K. Strecker have lately published a manual 
S principally: intended for the use of employés in 

e German telegraphs. The treatise commences with 
a sufficiently clear description of the laws governing 
electricity and magnetism, and this portion of the work 
is commendably free from the display of mathematical 
formule which so frequently encumber, from a 
learner's point of view, works of this nature. A very 
complete description is given of the various instru- 
ments, methods of working, &c., employed in the 
telegraph system. 
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Strikes on the Wane.—The gas strike seems to 
have collapsed, and there is not much to grumble 
at concerning the quality of the illuminant supplied 
to South Londoners, and ee in a few days 
the pressure will once more have resumed its normal 
condition. Surely the eyes of the British work- 
man are becoming opened, if but slowly, to the fact that 
his Socialistic leaders grow fat on his credulity, and 
that whether strikes succeed or fail, they rise in the 
one case to an eminence which must be, even to them, 
perfectly bewildering, and in the other they are better 
off than at the beginning. The poor dupes, however, 


have little to gain in any case, and, as recent events 


have shown, everything to lose. When, as the Times 


remarks, these leaders of labour, who, by the way, 
never take part in the toil against which they so vehe- 


mently declaim, have the handling of large sums of 
money which is accounted for in the loosest 
manner, it seems odd that more of their followers do 
not themselves become demagogues and so develop a 
system of spirited competition for the working man’s 
favour. This is probably what it will come to as time 
goes on, and then strikes will become, more or less, 
things of the past. | 


Electrical Regulations in New York.— A tele- 
gram from the New York correspondent of the 
Standard on Sanday evening stated that the re- 


‘ moval of the wires for the street lights as a. public 


nuisance began the preceding day, promptly upon 


the removal of the injunction which the companies 
had temporarily obtained in order to protect their 
. Several miles of wire were ruthlessly — 


pro 
chopped down, but 80,000 still remained supported on 


15,000 poles. The whole system of regulating elec- 


trical appliances in the City of New York appears now 
to be on the point of a complete revolution. The 
Grand Jury has expressed the opinion that the death of 
lineman Feeks, and other like casualties were directly 
due to the practice of stringing electric light con- 
ductors upon the same poles with telephone and tele- 
graph wires, and our readers who happened to gaze at 
an illustration on p. 667 of our last issue will not be 
much inclined to quibble with the decision of the jury. 
Only two months ago there were below 14th Street 


electric light wires upon telephone poles, and in these 


no fewer than 250 cases of defective insulation were 
found. The Grand Jury also finds that it was a grave 
error to entrust such important interests to a board of 


electrical control having no practical acquaintance with 


the subject of electricity either theoretical or applied, 
and the jury believes, from evidence supplied, that 
the present board has been both negligent and incom- 


petent, and should at the earliest moment be removed, 


and the control of subways and electric service should 
be entrusted to competent supervision. It is recom- 
mended that subways should be constructed which 
would include ample space in one tunnel for gas, 
steam and water pipes, and for wires, traction cables 
and similar uses, instead of, as at present, allowing 
each separate interest the exclusive use of a separate 
part of the street. | 

The New York correspondent of the Daily Neus 
telegraphs that many of the streets there were in dark- 
ness on Saturday night, the 14th inst., owing to the 


action of the Pablic Works Department in cutting 


down a large number of poles bearing electric lighting 
wires. The work will be continued until all the 
dangerous wires have been removed. The only electric 
lighting company left in operation was Edison’, all of 
whose wires are underground. 


Electrical Plant.— Nature states that there has 
recently been discovered in India a plant with a high 
degree of electrical power. This is not altogether new ; 
we have frequently heard of electrical plant before, 


and offers to supply the same will be found in our 


advertisement columns. 


possible 


Standa 


take the rest of China. 


Telephonic Extension in Devon. Under the su 
vision of Mr. C. Hooker, the Torquay Superintendent 
of the Western Counties and South Wales Telephone 
Company, the telephone is still being extended in South 
Devon. The company propose to establish exchanges 
at Buckfastleigh and Ashburton, and also to connect 
them with the trunk lines and with Totnes, so that the 
new subscribers will, on the completion of the work, 
be able to converse with almost all the large towns in 
the West of England. ö 


Private Enterprise at Devon A start has at 


length been made in the Three Towns to use the elec- 
tric light in the place of gas for illuminating purposes, 
and Messrs. W. J. Corse & Co., manufacturing electri- 
cians, have gained the distinction of being the first 


firm to adopt the new illuminant. The installation 
proved a complete 


was completed last week, and 
success. The current is generated by one of Roper’s 
patent vertical dynamos, which is capable of supplying 
16 lamps, each of 25C.P. The dynamo is worked 

one of Griffin’s patent high-speed gas engines of 3 H.P. 
To each group of lamps a switch is provided, so that 
one part of the shop can be illuminated without-the 


other. The firm intends enlarging the installation hy 
substituting a larger dynamo, capable of supplying 30 


lamps. It will be remembered that Messrs. Corse & Co. 
gained the highest award at the last Polytechnic Exhi- 


bition at Falmouth, and favourable notices for their 


electrical novelties. 


_Chiaa_ Telegra 
rd says ar Taung-li-Lamen has ratified 
the Chefoo agreement, under which the Chinese Tele- 
phs, the Eastern Extension, and the Great Northern 
elegraph Companies reduce their tariff for telegrams 
to and from China to two dollars a word. The foreign 
companies take over the communications with Hong- 
Kong, Shanghai, Amoy, and Foochow, and the Chinese 
Each company transmits the 
messages of the others without charge.” - 


The Royal Society.—The following r was n 
À 4 C. Ces: On the 


for reading yesterday by Mr. 
Effects of Pressure on the Magnetisation of Cobalt.“ 


Polarised Electric Roads. — Under this heading a cor- 
respondent of the Electrical World says he has been told 
that street railroads, operated by electrical power, have 
been found not to work as efficiently when running 
north and south as when running east and west. Our 
contemporary seems disposed to refer the correspondent 
to.the mules for an explanation of the “ phenomenon.” 


Electric Cars in Englaud.—A correspondent of the 
Western Electrician (Chicago) deplores the little enthu- 
siasm shown by the London public for the electric 
tranicar, although fairly successfal in the trial given it. 
He thinks it will be long before the electricians are 


able to convince Londoners of the immense advantage 


of these cars. However, he foresees a time—a distant 
one, no donbt—when the cars will be run as a practi- 
cally and firmly established necessity. 


Lightning Conductors.—At the meeting of the 


Greenock Harbour Trust recently, the engineer re- 


ported that the lightning conductor of the chimney 
of Garvel Graving Dock engine-house had broken 
and fallen to the ground. On examination it was 
found to have been worn throngh at the top 
through rubbing against the projecting cornice at the 


head of the chimney, and he submitted an offer from 


Messrs. David Tosh and Son to repair and put up 
the same for the sum of £5. The committee authorised 


the — of the tender, the engineer to see that 


the conductor was fastened in several places to the 
chimney by additional insulators! | 


Lighting St. James’s Hall.—The lesser Hall, occu- 


pied by the Moore and Burgess Minstrels, is at present 
closed, in order to receive an electric light installation. 


— The correspondent of the 
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Royal Institution of Great Britain.—We notice the Another Death from Electric Light Wires.—The 
following in the list of probable arrangements for the Standard correspondent, telegraphing from New York 


Friday evening meetings before Easter, 1890, to which 
members and their friends only are admitted :—Friday, 
Janu 24th, Prof. Dewar, M. A., F. R. S., M. R. I., 
“Scientific Work of Joule.“ Friday, February 14th, 
Prof. J. A. Fleming, M.A., D.Sc., M.R.I., “ Problems in 
the Physics of an Electric Lamp.” Friday, February 
21st, Shelford Bidwell, „M. A., F. R. S., M. R. I., 
“ etic Phenomena.” 
G. F. Fitzgerald, M. A., F. R. S., Electro-magnetic 
Radiation.” 


— Holborn Board of Works and the Central Railway.— 
At a meeting of the Holborn Board of Works, on 


Monday, Mr. G. Phillips 8 the Board’s 
surveyor (Mr. H. H. Isaacs, M.P.), submitted a report 
dealing with the proposals of the Central London Elec- 
tric Railway, and in that report the surveyor recom- 
mended that no opposition should be offered to the 
Bill provided that satisfactory clauses were inserted for. 
the protection of 11 
interfered with. The rd decided to have the report 

nted and circulated among the members, and it will 

discussed at the next fortnightly meeting of the 


St. Pancras Vestry and Electricity.—In the report 
of the Highways Committee an application had been 
considered from the Metropolitan Electric Supply 
Company for leave to lay 5-inch iron pipes across 
Tottenham Court Road to connect the electric supply 
of the parishes of St. Marylebone and St. Giles, instead 
of opening along the roads leading to the boundaries at 
the south end of Tottenham Court Koad, and the 
committee do not consider it expedient to grant the 


privilege desired for several reasons, but chiefly because 


it woald be in excess of the powers conferred by the 
company’s Act of Parliament, and therefore the com- 
mittee recommended that the application of the Metro- 
politan Electric Supply Association for leave to lay 
supply pipes in this parish be not granted, which was 
adopted. The lighting of the parish then came up for 
consideration. It was moved by Mr. Westacott that 
the consideration of the matter be left over until 
January lst, when a special meeting should be called. 
The proposition was agreed to. 


Telephonic Communication with a Theatre.—The 
Empress Frederick’s new property at Kronberg is to be 
13 in telephonic communication with the Opera 

ouse at Frankfort, so that Her Majesty will be able to 
listen to the performances going on on the stage. 


Wire Straightening Machine.—The machine here 
illastrated, manufactured by John Jardine, of Not- 
tingham, is constructed to straighten wire from the 
coil, of any diameter up to # inch, the principal im- 
provenient con in substituting hardened steel 


pulleys for solid dies. When solid dies are used they : 


rapidly wear to a sharp edge, and consequently cut the 
wire like a screw as it passes through the dies, but 
steel pulleys do not wear to an edge, and consequently 
do not mark the wire, although they perfectly 
straighten it. 


riday, March 2lst, Prof. 


and footpaths should they be 


on Wednesday night, sends the following: — At 


Toledo, in the State of Ohio, on Tuesday, a glasier was 
working on a tin roof a skylight, when his 
sleeve, which was wet with rain, touched the wires. 
which fed the incandescent lamps with an alternating 
current. The unfortunate man fell dead, in such a 
position, that his body lay supported by the wires, and 
was only found by accident some hours after the occur- 
rence, judging from the extent to which the burning 
had progressed, and by the smoke and odour arising 
from the clothes and the flesh. Accidents on the incan- 
descent systems disclose a new peril. Hitherto elec- 
tricians have contended that the so-called “con- 
verters ” infallibly reduced the strength of the current 
on the external wires, so that it was impossible any 
danger could arise within houses or away from the 
main condactors, which are usually placed out of reach. 
Apparently, electricians must now revise this theory.” 
e observe that there is a Toledo electric company 
employing incandescent lamps on the Thomson- 
Houston alternating system, and arc lamps of both 


Brush and Thomson- Houston. 


Metropolitan Electric Sa Company's Report.— 


pply 
The report of the Metropolitan Electric Supply Com- 


pany, Limited, we publish this week in full, because 
the reports of this company and of the London Elec- 


trie Sapply Company must for some time to come be 


looked to with interest, as showing what can be done com- 
mercially with electric light supplied on a large scale. 
In regard to the present report, very little can, however, 
be said, as the various stations have been but recently 
started, and the conditions obtaining hitherto cannot 
therefore be considered normal. We note, in passing, 
that so far thé cost of the engineering department, 
working and. maintaining stations, rent, rates, taxes, 
management, directors’ fees, and other expenses, total 
£15,961 33. 5d. ; on the other hand, the supply of light 


and power and other income brought in £6,127 5a. 2d. 
Wo hope that the next report will prove that this im- 


portant company is going to demonstrate that electric 
lighting on a large scale can be made a really first-class 
investment. 


The Dire Opponent of High Tension.—Mr. Harold 
P. Brown has forwarded us another of his circulars, 
from which it appears that he is likely-to gain a large 
consulting practice as an electrical engineer. A copy 
of some tests of the plant of the Manhattan Electric 
Light Company, made for the Health Department of 
the City of New York by Dr. Cyrus Edson and Edward 
Martin, are attached, and we shall perhaps reproduce 
this in a future issue. | 


The International Congress of Telegraphy.—The 
International Congress of Telegraphy will hold its next 
session at Paris in 1890, under the presidency of the 
Director-General of Posts and Telegraphs. The last 
Congress was at Berlin in 1885. 8 


The Southwark Sabway Electrical Rallway.— We see 
it announced in yesterday’s Daily Telegraph that this 
line is likely to be opened in March next. 9 


. The Electrical Engineers of Paris,—Some disappoint- 


ment is felt that no honorary distinctions have been 


conferred upon the engineera and others engaged in 
the recently completed electric lighting of the Halles. 


Mechanics’ Aunuals.— We have received a copy of 
the Mechanical World Pocket Rook and Year Book 


for 1890, which contains a useful collection of 


notes and formule arranged for the use of engi-. 
neers, draughtsmen, mechanics, manufacturers, and 
others. Mr. John Calvert, of Manchester, has also sent 
us a copy of his excellent Mevhanics’ Almanack and: 
Werkshop Companion for 1890, containing a mass of. 


valuable information of a practical, technical, and 


industrial character, specially instractive and enter- 
taining to artisans and handicraftemen. 


| 
| 
| 

| 
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THE TELEGRAPHIC JOURNAL AND 


ELECTRICAL REVIEW. — 
Electricity in German Railway Stations. — The A Cook as an Electrical Engineer.—A correspondent 
electric light in the principal railway station in Berlin of the Hlektrotechnische Anzeiger, of Berlin, states 


bas been found so greatly superior to any of the 
systems of gas lighting hitherto tried, that it has been 


decided to apply it to all other stations. 


‘Electric Lighting Wanted in Manila.— Her Majesty's 
Consul at Manila, Philippine Islands, has reported to 


the Secretary of State for Foreign Affairs that the | 


municipality is desirous of obtaining tenders for the 
lighting of the city and suburbs by electricity, instead 
of the present system of petroleum Jamps. The total 
distance to be so lighted is about 36 miles, and the 
time for receiving proposals is limited to a period of 
six months, dating from the lst ult. Further details 
and plans may be seen on application to the Commercial 
Department of the Foreign Office. 


Central Telegraph Steff.—On Tuesday the staff of 
she Central Telegraph Office held a meeting at the 
Foresters’ Hall, under the presidency of Sir J. H. 

Puleston, M. P., for the promotion of Civil Service 


The Institution of neers.—At the 


Electrical Engi 
annual general meeting of this Institution, held on the 


12th inst., the following gentlemen were announced 


xs the Council for the year 1890 : — President: 


J. Hopkinson, M. A., D. Sc., F.R.S. Vice-Presidents : 
William 


Crookes, F. R. S.; Prof. W. E. Ayrton, F. R. S.; 
Alexander Siemens; 
Ordinary Members of Council: Major Philip Cardew, 

R. E.; W. Lant Carpenter, B.A., B. Sc.; Sir James 
Douglass, F. R. S.; Sir Douglas Galton, K. O. B., D. C. L., 
LL. B., F. R. S.; Gisbert Kapp, Assoc. M. Inst. C. E.; 
Prof. John Perry, M. E., D. Sc., F. R. S.; Sir David 
Salomons, Bart., M. A.; Prof. Silvanus P. Thompson, 
B. A., D. Sc., F. R. A. S.; Sir James Anderson ; Sir Albert 


J. Leppoc Cappel, K. C. I. E.; Sir Henry C. Mance, C. I. E., 


M. Inst. C. E.; Colonel R. Raynsford Jackson. Associate 


Members of Council : Augustus Eden ; Sidney Sharp; 


Francis H. Nalder. Honorary Treasurer: Ed 
Graves. 8 Auditors: Frederick C. Danvers, 
India Office, S. W.; 

Solicitors: Messrs. Wilson, Bristows and Carpmael, 
1, Copthall Buildings, E. C0. 


Are Lamp v. Gas.— During the strike of the gas 
workers of 
ment of Barker’s, Stretford Road, Manchester, was 
. lighted by means of a Richardson arc lamp, which has 
proved so satisfactory, that it is going to be retained 
soy any The current for the lamp is supplied 

from Mr. Richardson’s works in the locality. 


The Telephone in Japan.—The Mikado has had con- 
structed, at the cost of the State, a line of telephone 


between: Yokohama and Striznoka, a distance of about 
100 miles. It is the first telephone applied to the 
public service in Japan, and has so far been completely 
successful. | | 


Electric Light at Chelmsford.—It is expected that 
the circuits for the lighting of the borough will be 


working in the course of a few days. Messrs. Cromp- | 


ton will not commence the contract with the Corpora- 
tion until they have thoroughly tested the system. 


Steam Tramcars Voted a Nuisance.—A public meet- 
ing was held last evening at the Manor House, Finsbury 
Park, with the view of starting a movement for the 
_ abolition of steam tramcars, which are complained of by 


the residents of Seven Sisters’ Road. A committee was 


formed some time ago for the purpose of making appli- 
cation to the Local Government Board. After 2 92 
able discussion, during which electricity was suggested 
as the best means of obviating the present nuisance, a 
— was passed approving the action of the com- 


R. E. Crompton, M. Inst. C. E. 


Augustus Stroh. Honorary 


anchester, the large butchering establish- 


that he has been staying at a Swiss hotel where 22 in- 
candescent lamps are employed, supplied from a 
Schuckert dynamo driven by a small turbine. There 
is nothing remarkable so far, but the writer goes on to 


gay that the dynamo is placed in the kitchen of the 


hotel, the cook having charge of it. He acquits him- 
self admirably of his double duties as cordon bleu and 
electrical engineer. 


The Institute of Marine Engineers.—On the 6th inst. 


this Institute held a conversazione at the Town Hall, 


Stratford, E., under the dency of Mr. Asplan 
Beldam, the President of the Institute. The society 
was formed for the purpose of discussing all matters 
— to marine engineering, and for the social and 
tellectual development of its members. It com- 
menced in a small way two or three years ago, and is 
now on a firm basis. On the evening in question a 
small display of articles was made. Bell's Asbestos 
Company had on view various specimens of their well- 
known packing, whilst the India-Rubber and Gutta- 
Percha and x 00 pe Works Company, Limited, of 
Silvertown, exhibited several samples of their telegraph 
cables, insulating material, India-rubber tubing, &c. 
The Telegraph Construction and Maintenance Com- 
pany, Limited, showed a 1 * of the cable made 
—— and laid between Malta and Tripoli, the cable 


so as to show the insulation and proteo - 


ing arranged 
tive materials right from the copper to the external 
covering. Many other articles were on view, including 
several small marine engines, diagrams, &c. 5 


The London Central Electric Railway.—At a special 
meeting of the Bartholomew Club on Tuesday evening, 
Mr. J. Lewis moved :—“ That in the opinion of this 
club, the echeme for introducing the Central London 
Electric Railway under the principal thoroughfares of 
the metropolis is both dangerous to the occupiers of 
premises adjacent, and prejudicial to the great trading 
interest; while at present there is not sufficient 
evidence to show that electricity is a source of power 
to be relied on. Therefore the Co on be res 
fully requested to oppose the scheme in its various 
stages before Parliament.” After discussion the motion 
was put, being carried nem. con. It was further re- 
solved that a copy of the same be sent to the Common 
Council and the Commissioners of Sewers. Mr. Lewis 
is evidently unacquainted with the power of electricity 
which can be relied upon; but the people who attempt 
to introduce and control such schemes as that which is 
declared to be both dangerous and prejudicial are not 
always so certain in their actions. 3 e 


NEW COMPANIES REGISTERED. — 


_ Gas Consumers’ Protective Association, Limited.— 


Capital £1,000, in £1 shares. Objects : The protection of 
consumers of gas, electric light and power, and water 


against loss or damage in connection with the supply or 


consumption thereof. Signatories(with 20 shares each): . 
T. Methley, S. Aubyn's. West Brighton: G. P. Simp- 
son, M. E., 5, Belsize Park Gardens; W. J. Davies, 
Hornchurch, Essex; C. E. M. Barker, Harold Wood, 
Essex; R. J. Mackenzie, St. James's Square, Notting 
Hill; W. C. Galloway, 50, Gresham Street; H. W. 
Strand, 11, Maitland Park Road, N. W. The signatories 
are to appoint the first directors. Registered 11th inst. 
by Burn and Galloway, 50, Gresham Street. 


Camborne Gas Company, Limited.—Capital £10,000, 
in £5 shares. Objects: To manufacture and supply 
gas, electricity, and other illuminating agent in the 
town and neighbourhood of Camborne, Cornwall. 
Signatories (with 1 share each): F. W. Thomas, W. 
Bailey, T. Shaw Lowry, R. H. Williams, J. R. Daniell, 
A. A. Richards, Walter Pike, all of Camborne. Direc- 
tors: Messrs. A. C. P. Willyams, W. Pike, W. Rabling, 


| 
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H. P. Vivian, F. W. Thomas, and J. Thomas; qualifica- 
tion, £100 in shares; remuneration, until otherwise 
decided by general meeting, a aum not exceeding £50 


Registered 12th inst. by Messrs. Waterlow 
ere thers, as agents for Messrs. Daniell and Thomas, 
the North African Gas Syndicate. Limited. — Capital 
im- £30,000 in EI shares. Objects: To carry on in Algeria, 
and and other parts of Northern Africa, the business of a 
gas company and of electric light company in all 
. branches. To construct and lay down all necessary 
all cables, wires, lines, accumulators, lamps, and works, to 
1 se generate, distribute, and supply electricity for light, 
heat, motive power, or otherwise. Signatories (with 1 
a share each): T. M. MacGeagh, 21, Bedford Pluce; E. 
vod Hatchinson, C.E., M.E., 2, Clyde Street, Kensington ; 
— R. M'Lachlan, M. E., and J. d. Piggott, College Hill 
{ is Chambers, E.C.; H. M. Danstan, 52, Avenue Road, 
* West Kensington; H. Schalbehir, 13, Stockwell Park 
* Road; O. F. Bentley, 53, Gloucester Road, N. The 
ll signatories are to appoint the first directors; qualifica- 
tta- tion, £100 in shares or stock; remaneration, £50 per 
of annum each ; and, in addition, £10 per cent. of net 
* profits in any year in which £10 per cent. dividend is 
ro d. Registered 13th inst. by H. C. Eliott, 143, 
in. non Street. ER | | | 
| Heathley. Janisch and Company, Limited.—Capital, 
ble | £3,000 in £1 shares. Objects: To trade in chemical 
de- und drugs, and in electrical, surgical, and other scien- 
nal tific apparatus. Signatories * 1 share each): G. 
ing A. Heathley, Ralph Carr, W. Turnbull. Mrs. Turn- 
bull, Mrs. E. Janisch. all of Newcastle-on-Tyne; J. 
| Heathley, Blyth ; *E. Towers, Tynemouth. The sig- 
pial natories denoted by an asteriek are the first directors ; 


ng, qualification, E50 in shares or stock; the company in 
| general meeting will determine remuneration. 


lon tered 13th inst. by Messrs. Waterlow and Sons, as 
| of ugents for Messrs. Watson and Dendry, Newcastle-on- 
| of Tyne. | Sn 
ing 
ent 
wer | 
— OFFICIAL RETURNS OF ELECTRICAL 
ion | COMPANIES. 
10n Morris Brothers, Limited (electricians, &c.).—An 
wis agreement of 9th inst. between Wm. Richard Morris, of 
sity 246. Wheeler Street, Birmingham, and John Thornton, 
apt of 139, Great Hampton Street, Birmingham, confirms an 
1 is agreement of 4th December. which provides for the 
not urchase uf the business of Morris Brothers, of the 
| artington Works, Brunston Street, Birmingham, 
together with plant and machinery, for £1,000 in fully 
paid shares. 
Dixon und Corbitt aud R. S. Newall and Company, 
Limited (wire drawers, telegraph, telephone and elec- 
tric light cable manufacturers).—At an extraordinary 
.— meeting of this company, held at the Central Station 
1 of Hotel, Newcastle-on-Tyne, on the 7th September, a 
ster resolution was passed authorising the directors to 
or borrow, not exceeding £50,000, upon the security of the 


h): property and assets of the company, and to apply the 


np- same toward payment of the purchase moneys or the 
ies, balance of purchase money due to the vendors nnder a 
od, modification of the agreement of 26th May, 1887. The 
ing resolution was confirmed on the 24th September. 
ma The annual return. made up to the 14th October, was 
ries filed «on the 22nd October. The nominal capital is 
nst. 4120, 000, divided into 6,000 ordinary and 6,000 pre- 

- ference shares of EIO each. The whole of the ordinary 
00 shares credited as fully paid are taken up ; 1,907 pre- 
ply ference sbures have also been taken, 250 of which are 
the considered fully paid; upon the remaining shares £3 
all. ner abare has been called, the calls paid amounting tu 
W. £13,232, and unpaid to £24. dit 


Simplex Electrical Syndicate, Limited.—The annual 
return of this company, made up to the Ist inst.. was 
filed on the 11th inst. The nominal capital is £6,000, 


motion under Order 21, 


the same time he exceedingly disap 


in £50 shares, the whole of which are taken up, and 
are fully paid. seca 


Electric Construction and Maintenance eer 
Limited.—The annual return of this company, m 
up to the 3lst October, was filed llth ult. The 
nominal capital is £100,000, in £10 shares. - 82 shares 
or paid. 

An order of the Board of Trade (Railway Depart- 
ment), dated 9th inst., sanctions the name of the 
Company being changed tn the Electric Installation and 
Maintenance Company, Limited, in accordance with 
the special resolution passed by the shareholders on the 


15th ult., and confirmed by them on the 2nd inst. 


The registration of the change was effected on the 


10th inst. | 
Swan United Electric Light Company, Limited.— 
The annual return of this Company, made up to the 
28th ult., was filed on the 10th inst. The nominal 
capital is £1,000,000, in £5 shares. The shares taken 
up are 78,949 ordinary and 19,750 fully paid. Upon 
the former £3 10s. per share has been called; the calls 
— amounting’ to £279,851 10s. The sum of £3,530 
been paid upon 1,201 shares forfeited. | 
Blackpool Electric Tramway Company, Limited.— | 
The annual return of this Company, made up to 
12th inst., was filed on the 14th inst. The nomi 


% 


capital is £30,000, in £10 shares, the whole of which 


are taken up, 150 being considered fully 2 Upon 
the remaining 2, 850 shares the sum of £6 10s. has been 
called, the calls paid amounting to £18,521 15a. 6d., 
and unpaid to £3 43. 6d. 2 Joe 
Taunton Electric Company, Limited.—At 
an extraordinary - of the members of 


this Company, held at the Castle Hotel, Taunton, on 


the 2let October, it was resolved to increase the capital 
by creating 2,000 new shores of £5 each, to be. offered 
in the first instance to the shareholders in proportion 
to their several holdings, and to issue and allot in such 
other manner as the directors may think expedient all 
or any of such new shares at such times and at an 
premium, and generally on such terms and conditions 
us the directors may determine. The resolution was 


confirmed on the 5th ult., and together with the notifi- 


eation of increase of capital pursuant to section 11 of 

51. Vict., Cap. 8 (Customs and Ireland Revenue Act, 

1888), was filed on the 14th inst. | 


LEGAL. 


United Telephone v. Tasker.—Mr. RENSHAW, C. C., 
moved, before Justice Kar on Friday, to dismiss the action of 


the United T Company v. Tasker for want of tion, 
on the ground the plaintiffs had failed to comply with an 
order for a further and answer to the in ad- 


ministered by the defendants. He said the action was brought to 
i infringement of the Bell Telephone Patent, 


restrain an alleged 
_ and the defendants put in a defence and counterclaim for damages, 


on the ground that the plaintiffs, having an agreement with 
pose of a telephone Sheffield, afterwards 
a rival company, the National Telephone Company, the 
of a rival exchange in the same town. In connection 
matter inte were administered, the answers to which 
had been decided to be insufficient, and on November 20th an 
order was made that the plaintiffs put in a further and better 
answer within 14 days. A further affidavit was filed on December 
4th, but this, he contended, was also insufficient, and he, there- 
fore, brought the present motion, the real object of which, of 
course, was not to have the action dismissed, but to have a full 
and sufficient answer. Le | 
Mr. Boveri having also pointed out the insu ol the 
answer, and urged that the defendants were entitled to this 


Mr. Micxuesax, for the plaintiffs, contended that the answer 
was sufficient. 
Mr. Jus tion Kay decided 


the defendants as to suppl them with telephones for the 
25 promoted ‘by 
‘with 


de that the answer was not sufficient; at à 
proved of the method w 


had been adopted for br the question before the Court , 
way of motion, instead of out another summons for a better 
He should, therefore, order a further and better answer 


answer. He 
within a week, but should not give the applicants their costs... 
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CITY NOTES, REPORTS, MEETINGS, &c. 


The Maxim-Weston Electric Company, Limited 
| (in Liquidation). 


Tun statutory mecting of this company was held at the Cannon 
Street Hotel, on Wednesday last, Mr. John Marks in the chair. 

The secretary having read the notice convening the meeting, 
Mr. Boyce, accountant to the liquidators, read the following 
report of the liquidators :— 

„By special resolution of the company, passed 3rd December, 
1888, and confirmed 21st December, 1888, it was resolved that the 
old company should be wound up voluntarily, and the undersigned 
were appointed liguidators; and by special resolutions, passed 
21st December, 1888, and confirmed 7th January, 1889, the 
liquidators were authorised to enter into an agreement with a 
new company, to be named the Maxim-Weston Electric Company, 
Limited, for the sale to such new company of the business and 
property of the old company. The new company was 
17th January, 1889, and the liquidators have entered into the 
agreement with the new company, which was sanctioned by the 
shareholders of the old company. In pursuance of that agree- 
ment, the new company has taken possession of the business and 
property of the old company, with the exception of certain claims 
to be hereafter referred to. 3 

“The new cumpany have paid debts and liabilities of the old 
company and of the liquidators, amounting to £4,180 14s. 

„The new company has allotted to shareholders in the old com- 
pany 262,536 shares of 3s. each in the new company, with 28. each 


inge were com ised upon the new company 
sum the es estimated value of the 
interest of thoseshareholders. Arbitration were after- 
wards instituted between the liquidators the dissentient share- 
holders to settle the value of the interest of the latter in the old 


by 
by the shareholders of the old compan 
have been sold by the liquidators, 
2868 17s. 6d. 

“ Disputes having arisen between the liquidators and Mr. H 
Watt, one of the shareholders of the rex ge to 
number of shares in the old company to whi r. Watt was 
entitled, such disputes were by consent referred to the arbitration 
of Mr. Frederick Whinney, who awarded :— 

(1) That.of the 7,376 shares in the company to which the said 


‘have realised the sum of 


Hugh Watt claims to be beneficially entitled, he is so entitled to 


4,416. (2) That the said Hugh Watt would be ben 
entitled to 2,710 in the company (further part of the 7,376 shares 
if he paid the amount due to the company in of such 2,710 
shares—videlicit, the sum of 5s. per share. (3) That the said 
Hugh Watt is not entitled to 250 shares in the 22 me 
the remainder of the said 7,376. And he further aw 
the said Hugh Watt do pay to the liquidators the sum of £50 
towards costs of the reference, and that théy do pry the 
balance of their costs thereof, and that the said ya att do 
pay his costs of the reference, and that the costs of award be 
e in equal shares by the said parties.’ 
In further explanation of this, the liquidators have to state 

that the share registers had been most ges d kept, and were 

full of errors. Much time was occupied, and much expense 
necessarily incurred, in unravelling the complications that had 
arizen, and which turned mainly upon inaccuracies in the accounts 
of Mr. Watt and bis nominees. e liquidators are glad to say 
that their view of what the condition of Mr. Watt’s account ought 
. to have been was fully confirmed by the arbitrator. 

‘The liquidators r to state that of the £9,769 198. 9d. 
appearing at the date of the liquidation as book debte, and which 
were nearly all included as good book debts in the 1887 balance- 
sheet, they have only been successful in recovering £1,143 56. 3d. 
This is owing to the fact that many of the accounts were disputed, 
and a vey much smaller sum than that stated in the company’s 
books had to be accepted in order tu effect any settlement. 

Other sums had been included as book debts,’ being the sel 
of goods consigned to agents in the colonies and abroa 
ese goods have not been sold, and it is doubtful if they will pay 
for bringing them back to this country, having regard to the recent 
improvements in electrical and appliances. 
The liquidators are also engaged in defending the action 
brought against the old company by Mr. Watt, and in prosecutin 
the m of the company against Mr. Watt for an account of his 


dealings with the property and of the old company. ; 


and 


% Louis Swasyr, 


«Joux Manns, 
« Joux Marrazw KLENCK, 


The Chairman said the report just read really cut the ground 
from under his feet as regarded any remarks he might ha 
to the meeting. On the one question on which he would 


in 
old pure À Mr. Watt claimed that 
number of shares, and also held ce 


- 
Se 


1 


succinct and reasonable report the liquidators had given 
de expense for printing stamping, and 


personally liable in very large amounts 
in order to assist the liquidation. He thought the meeting should 
vote a sum of 300 guineas to the liquidators. 
The Chairman, in reply to a shareholder, said whatever sum 
they voted, it would have to be paid out of moneys of the new 


com ; 

After some further discussion on the motion of Sir Henry Hoare, 
it was unanimously that the sum of £157 10s. he paid to 
the liquidators on account of their remuneration, and with a vote 
of thanks to the chairman, the meeting dispersed. 


The Metropolitan Electric Supply Company, Limited. 


Tue report of directors to be ted at the second ordinary 
general meeting states that directors have satisfaction in 
submitting the annexed statement of accounts to the 30th 
September, 1889, and in informing the shareholders of the pro- 
gress made by the company. 
Since the last general meeting im t rights have been 
granted to the sg sur” „ with the of the of Trade, 
confirmed by t. Extensive installation works have 


F 
2 
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« As is now in respect of these matters, the 

litigation pendin bet Mr. Hugh W, ; the es hand, and 
; i ween Mr. att, on the one n 

the li uidstors om the other. The meeting would have seen that 
other shareholders also held certificates for the same s . He 
(the Chairman) was happy to say that the liquidators had 
succeeded in 8 arbitrator that Mr. Watt was entitled 
to some 3,000 shares than he claimed. The meeting was 
merely a formal one, held in compliance with the statute, the 
liquidation not having been closed within the 12 months of the 
winding resolutions passed by the shareholders. Had the 
pending ltigation been settled or not commenced, the liquidators 
would have wound up long since. 

Des ee ee, ee like to know what money they had in 
hand, and the work they were ee 
ing. They had all, he believed, their ' | 

e Chairman said the related to the new com . 

further stated that no money would be paid to EE 

credited as paid thereon in exchange for shares of the old com- the award until the action was settled. Until then : 
pany. amount claimed would remain in the bank in the joint 

” Procecdings were taken in the Chancery Division by certain the respective solicitors. Up to the present no steps had been 

| dissentient -hareholders in the old company to restrain the liqui- taken with reference to the 2,700 shares mentioned in the award. 
dators from the reconstruction t into effect. In K. Newton, he said that if it was the wish of the 
sh the report would be circulated amongst the share- 
holders of the old company. That had not been done already, the 
liquidators being desirous of avoiding expense.. 

. Mr. Newton hereupon moved that the report be so circulated. 

— Sir H Hoare thought they ought to be satisfied with | 
company. mately the liquidators arranged to to tha dis- 
sentient shareLolders 1s. 6d. per share, and the — have 
paid on this account the sum of £1,818 14s. 6d. 

Ok the 312,000 shares to be allotted to the liquidatcrs or their The Chairman said, with regard to this the liquidators were 
quite in the hands of the meeting, and, after some further dis- 
cussion the amendment was put and lost, and the original motion, 
that the report be printed and distributed to the shareholders of 
of the old company was carried. 

On the question of remunerating the liquidators for their 
services, 
Sir Henry Hoare proposed that a vote of remuneration to the 
| be — amount being named. 
| e Chairman, in reply to a shareholder, said the question bad 
nothing to do — 2 cost of e in- 
vestigation, none o mone passed through the liqui- 
| dators’ hands. 4 
Mr. Klenck explained that the amount awarded to the com- 
mittee of investigation would come before the new company at its 
meeting. With reference to the proposal before the meeting, he 
said the expenses of the liquidators had been necessarily very 
heavy, and a proper account would be rendered at the right time. 

Some gentlemen, he had been told, who had promi to con- 
tribute to the expenses fund, had not yet done so. He held that 
Go | of his hire. he known beforehand 

| the amount of time and trouble ccnnected with this liquidation, 
he would not have become a liquidator. They had accepted an 
| inheritance of muddle and disaster almost L to conceive. 
| 
| 


EU I 


es 


| 


order, bu fresh 


wi 
House, Gray’s 
— > West London Order.—The whole of the parish of St. 


Under the South London Order.—The, whole of the parishes of St. 
Mary, Lambeth ; St. Leonard, Streatham ; and ham. : 
Under the Bill.—A portion of the parish of St. 


The directors decided not to proceed with the South London 


of central stations that good work has been Mon, and that the 
demands on the recently completed station at G. irdinia Street are 


| 1 great as to necessitate a duplica n f tho existing 


CENTRAL STATIONS.—For su 
areas the following stations have 
erection, or are about to be erected :— 

(I.) Erected and Working.—(a) Whitehall Station (Continuous 
Current).—This station is now about to be 
demands for current being in excess of its , 
had to the requirements of Whitehall Court when completed. 

(b) Sardinia Street, Lincoln’s Inn Fields (Alternate Current 
station commenced working on September 

demand for light being in excess of the present 
8 decided to order the completion 


electrivi.y ia the company’s 
» aro in course of 


capacity, the directors have lately 


ployed, the 
em 12 


241 
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TRAFFIC RECELPTS. 


The Western and Brasilian Telegraph Company, 
tur the week ending December 13th, 10, after deu tetit g the fitth ur the gre 
receipts ta the London Telegraph (ompan:, 
Limited, were £4,017. 


The West ludia and Puuamx Telegraph Counpany, Limited. he ertimated 


reveipts for the half-month ended the 15th D cember aie £2,035, un conpured - 


with £2,726 in the correspuuding periumi of Lani, 


THE PORTsMOUTH CORPORATION AND 
ELECTRIC LIGHTING. | 


Tux question of electric lighting, which has now been under dis- 


— at Portsmouth for some years, has (says our correspondent) 


at length been settled by the 


F 


, Limited. The trafic ceepte 
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been and are now supplying the electric light, and of the station, by which its power of supply will be more than | 
ae progrès, and doubled. | 
RER US SRE the areas the (e) Rathbone Place, Oxford Street (Alternate Current Tran | 
— 17 These areas are to include in the e former).—A small station on this site was purchased in February | : 
8. about 35 miles of streets, a large number of which run last as a concern. Arrangements were made for the erection | 
. of a large t, and a portion of the new machinery is now 
The existing demand for the electric light far exceeds the com- poe 
pany’s power of supply, even if ite authorised capital had been Course of ction :—(d) South Mews, Manchester 
all called up and expended on installation works, and the directors mt Transformer).—A large | 
have under their consideration the issue of debentures at a à on this site, and will, it is ex- 
thave doubt thah tee chase enpital of the 
in évidence he gave before the of Trade enguiry, 
stated that, if the company were as successful as he expected, its the Strand 
an present prospects company, judging m the actual pmpany obtaining 3 or 
ite ‘dividend. portion of toe | 
a 4 anc 
The largest item of capital expenditure . À ae and offer themselves for re-election. | 
Lighting Acts, have held. an official * eg — of £10 each on which has been called £3 per msec pr | | 
ter Bales — £3,426 has been since paid), 1 shares of £10 each fully 
valuable report by Major the Board of Trade inspector, paid, together £149,234 9s.; to loan from bankers, £10,043 11s. 8d.; 
wherein he recommended that there should be allotted to this to sundry credit balances, £42,305 1s. 11d. ; total, £201,583 J. 24. | 
company the following areas :— By capital expenditure :—Expenditure on stations at Whitehall, | 
Under the Mid-London Order.—The whole of the areas comprised Sardinia Street, Rathbone Place, Manchester Square, Marylebone, 
in St. Giles-in-the-Fields ; St. George, Bloomsbury; St. Andrew, Waterloo and Greenmore Wharves, battery rooms, offices, over- | 
Holborn- above- Bars; St. — — St. Sepulchre, head and underground mains, &c., £143,996 10s. Ad.; Eccleston 
Saffron Hill; Hatton Garden ; n - Place property, £12,520 7s. 6d.; consulting engineer’s sg se og 
Liberty of Glasshouse Yard; St. Anne, Soho; St. » Covent — 
Garden; St. John the Baptist; Savoy, or Precinct of Savoy ; St. mentary expenses and A EE ES Ad.; 
Mary-le-Strand ; St. Clement-Danes and the Liberty of the ; preliminary £5,062 10s. 4d.; i and general 
department (£2,907 16s. 9d.), working 
and maintaining rents, rates, taxes, management, 
directors’ fees, and other expenses (£13,053 6s. 8d.), less supply of 
light and power, and other income 5s. 2d.) — 29, 838 18e. d.; | 
office furniture, £673 14. 5d.; by stocks of tools, stores, mate- 
rois, de, per valastons, 19/601 Le. 10d.) by debtors, | 
£9,522 18s. 3d.; by cash at banks and in hand, £0,956 68. 1d.; | 
rane total, £201,583 2s. 2d. | 
h whom they were not able to settle terms within the time at The Gülcher (New) Electric Light and Power | 
their disposal. Company.—The second Aer meeting of this com- | 
A larger portion of St. Martin-in-the-Fields than that recom- e at Winchester House, Old f 
es ne te ee our reporter was allowed to take notes of the proc but we | 
The result of this legislation has been to give the company the TT.. to be a | 
right of supplying electricity within the above-named areas, and one, and we were requested to submit our 9 | 
if the Board of Trade, to avoid the frequent i 1 * Director lest matters should be published w | 
and interference with traffic, adhere to the princi id down, interest of the shareholders, it was considered desirable eep | 
that not more than two companies shall be recommended for each from the public. We have always a decided objection ub- | 
district—one restricted to the use of the alternate current trans- mitting transcripts of our shorthand notes to anyone - | 
former system, and the other to the use of the continuous current  nected with our staff, and decided, therefore, that the best 
system—future competition will be limited. interests of the com » and 8 public, would be 
This principle, valuable in itself and of great service both to served by our omitting any report, garbled or otherwise’ | 
be — after a full meciing, and by explaiting thus our position in the matter. 
exhaustive in means various companies, | | 
and their proposed methods of supply. This necessarily involved) „ The Eastern Extension (Australasia and China) 
considera and expense, both the London County Council Telegraph Company; Limited, notify that the coupon on their | 
and the local au ties taking wash be the danse contacted bar 5 per cent. A Government subsidy debentures, due on 
the committees of both Houses of Parliament. The subject has Barclay, Bevan and Co.’s, 54, Lombard Street, E. C. Coupons | 
been thus thoronghly thrashed out, and the large and important must be left three clear days for examination. | 
ight have, moreover, the | 
tage of both Departmental and Parliamentary sanction. — — 3 
| Metropolis, and has given the requisite to that effect. | 
It must. be understood that the position of the company with BE 
regard to its allotted areas has been recently sufficiently — ö 
assured to warrant the directors in oom their system of 
= supply. wes after tho — 
Confirmatory Acts ugust that company was 
e, authorised to break up streets for the purpose of laying under- 
| — 
— ꝑ́ͥ — 
1. 
| 
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tion Syndicate, Limi Council, on asked by 
both companies for their support, immediately took alarm, lest 
another similar to that at present en by the gas 
company be established in the town. Mr. glas M. Ford, 
city Supply Company, wrote to the Town Clerk, informing him 
a 5 

the Ligh Acts give the power of 
purchase at the end were quite 
tion right of purchase at an earlier , subject to the 

should have option uiring the 8 

The endeavour to effect a com however, failed and the 


for 
is ot ty the 
tion of 
8 printing, 20 as 


has its instruments w for some months in news- 
peper oflees, and that the of th 
have very closely them and their working, 
8 does not, on the face of it, promise m 


FORM AND EFFICIENCY OF INCANDESCENT 
FILAMENTS. 


By CHARLES J. REED. 


IF we an electric current through any conductor, 
as a cylindrical wire, its temperature tends to increase 

the transformation of electrical energy into heat. 

no heat is allowed to escape, the temperature will 
increase indefinitely, or until the conductor is melted 
or otherwise destroyed. If the heat is allowed to 
escape by radiation alone from the surface of the con- 
ductor, its temperature will increase only until the rate 
of loss by radiation is exactly equal to the rate of trans- 
formation. By heat we here include all radiant energy, 
whether of high or low degree. 

As the temperature of an incandescent body invreases, 
not only does the actual quantity of radiant energy in- 
crease, but its wave diminish. Hence, as ex- 

ence has shown, a incandescence is reached, 
1 the temperature in a given ratio increases 
the light emitted in a much greater ratio. 

The exact relation between tem aud lumi- 
nosity is not known, and it is probably not very simp 
if sach a relation exists at all. The phenomenon of 


luminosity is really a physiological one, and depends 


y upon individual optical capacity ; some persons 
— able to see above and some below the visible 

of the average human eye. The radiant 
energy we call light is one thing. The sensation of 
luminosity by which we always estimate light is an 
entirely different thing. A constant source of light 
may vary greatly in luminosity, according to the condi- 


tion of the respective mechanism and its individuality. 


But even ignoring the physiological aspect of the 
question, the nearest approach we bave to formules for 
radiation are the approximate empirical formule of 
Dulong and Petit, and of Stefan, which are for total 
radiations of a low temperature and limited range. 
They cannot apply to light alone, nor even to total radia- 
tion of high degree. | 


It is unfortunate that there exists no instrument more | 


reliable than the retina of the living eye for measuring 


the intensity of radiant luminiferous energy, and no 
method of reading the measurements more accurately — 


than individual guesses. We can measure radiant 
thermal energy of low degree with Langley's bolometer ; 
we can measure radiant actinic energy by the chemical 
action it produces, and we can measure total radiant 
energy in a variety of ways; but how can we isolate or 
measure radiant luminiferous energy? If there were 
a high temperature thermometer or other instrument 
for accurately measuring high temperature, we might 
attack this problem with some hope of results. 

It is sufficient, however, for our present p to 


know what the eye is able to tell us, namely, in- 


creasing the temperature increases the light in a greater 
ratio. m this it follows that the efficiency of an in- 


candeseent filament is some direct function of its tem- 


above that of the surrounding space. 
Granting that the efficiency increases with increased 


temperature, we have now to determine whether the 


efficiency does or does not depend on any other con- 
ditions. It has frequently been claimed that the effici- 
ency depends be gr the form of the filament, whether 
it be cylindrical, flat, or square. Ata meeting of this 
institute of June 8th, 1886, for instance, this was by 
general consent considered an established fact. Others 
have asserted, but without giving any ‘proof, that the 
efficiency depends upon the pressure, some claiming 
that low tension series lamps, and others that high 
tension multiple lamps are the more efficient. Others, 
again, have claimed at the same pressure, and with 


the same ry ee lamps of greater candle- 


power have a nt efficiency from lamps of smaller 


power. 
The trouble seems to have been that we are not 


* Read before the American Institute of Electrical Engineers 
New York, November 10th, 1889. 
+ Transactions Am. Inst. E. B., Vol IV., p. 20—22 


CHOCO. 


| | 
ͤ— — = 
Applications for orders with 
ve 
the Board of Trade b the Dortemouth and South Haute Electric 
Supply Company and by the Laing, Wharton,and DownConstruc- ee 
allowed to gain an fadepentieat footing, It was resolved to 
sis common al of the Connell memetia the Board 
Trade 1 
of the borough by electricity. It was „ 
applications of the private companies for provisional 
| f 
VVV 
THE COLUMN PRINTING TELEGRAPH | 
MACHINE. | 
SS had before him on the 16th inst., at 
the Law Telegraph Com- 
ae Se ting Telegraph instrument, patented by 
and — — 
2 yndicate » which an arrangemen 
the w Cantal News Agency for supplying news to 
pps an exchanges, news rooms, &c. machine is 
to supersede the present “tape” system of delivery of 
Q.C., who. with him Mr. Isaacs, instru by Mesers. Rollit 
and Bons, appeared for the Column Printing Syndicate 
Mr. Mouton said he for licants, Messrs. 
for the seal to their patent, No. 
10,487 of 1888. They were opposed by a Mr. Higgins, whose 
| 
Company, said bad been 
the opposition was that the inventions for w patent 
is sought had been patented in patents of prior date. 
; He proceeded to say that the opposition was radically bad on all 
grounds. 
1 de quan: mone the issue to be tried. If a person 
could swear that a would be an infringement of a previous 
r objection to the granting of a new patent. 
| best way to show the baselesaness of the "rer was to 
| take their own declaration and go through their objections one by 
one. 
— an every 
. one the objections put forward by Me. Higgins wers abeclutely 
untenable. 
Mr. Granaw, in reply, abandoned all the objections put forward 
by the Exchange Telegraph Company with the — of their | 
opposition to the first clause, wherein the patentees show that the 
return of the type-wheel at the end of the line is brought about 1 — 
said, might be read as “a longer current.” , Mr. 
Graham agreed to withdraw all opposition, if Mr. Moulton would 
consent to the clause en | DE LOSE 
to 
Mr. Mouton pointed out to the Coniptroller that this was only 
the same thing, put in a slightly different form, and the 
the seal to the potent of 
an 
if eo advised ; Pat, considering the result of the action before the 
| 
hope gr À Possibly the Exchange Telegraph Company! 
recognised » for on no other d can its be ex- 
advertising regularly that it wi prosecute anyone | or 
| using column printing machines which are infringements of its 
| patents. The inference is, that as there has been no 13 
| according to the advertisement, there can have no in- 
| fringement. 
| 
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ELECTRICAL REVIEW. 


always careful to distinguish between efficiency and 
convenience, or adaptability. Each individual finds 
that a certain form of filament, or a certain method of 
— À * better * than another, or is 
more to urpose, and soon persuades himself 
that it is “ more efficient ” than any other. 

In order to study the effects of these various con- 
ditions upon the efficiency of a filament, it will be con- 


- venient to eliminate the effects which we know will be 


uced by variations in temperature. We assume, 
therefore, in this discussion, that all the filaments, and 
all parts of the filaments under consideration are at 
the same temperature. À 
Let T represent this temperature, and T!, the tempera- 
ture of the supposed vacuous space surrounding the 
filament. We must assume further that the material of 
which the filaments are constructed is 
geneous in itself, and that it is uniform in all the 
8 denote the 0 power 
material at the temperature, T, and 8’, its specific re- 
sistance at the same temperatrre. 


Any variation in 8 or 8' might affect the efficiency, | 


and for this v reason experimental proof is v 
difficult to obtain. Com — — by 
different processes are entirely worthless in determin- 
W filament on its 
ency. | 
It is a difficult matter to produce by the same process 
two carbons of different sizes and shapes that shall 
have the same specific radiating power and specific 
resistance at the same tem 


ments with long multiple filaments of a different manu- 
— is of no value whatever in settling this ques- 
on. 


Let O represent the candle-power: of any filament at | 


temperature, T. 
c, its current. 

I, the potential difference at its terminals. 
R, its resistance. 
7, its radius (considered as a cylinder). 
L, its léngth. | 
H, the energy received per unit of time. 
H’, the energy radiated per unit of time. 


Since the energy developed in any portion of an 
electric circuit is proportional to the current and 


pressure, we have 
| H K Ec, | (1) 


in which K is a constant depending upon the units 
employed. 


If we neglect the small quantity of heat lost by con- 


duction from the ends of the filament to the conducting 
wires, and assume that the space surrounding the fila- 
ment is a perfect vacuum, then the entire energy of the 
current will be expended in radiation, and we have 


H = E. | (2) 
Let KI represent a constant depending on T—T. 
The rate of radiation of any surface depends only 


upon the elevation of its temperature above that of the 
surrounding space and the specific radiating power of 


the surface at that temperature. We have, therefore 


H=H’=K/Sx2erL= KI. (3) 


The resistance of any conductor is proportional to its 
length and inversely proportional to its cross-section, 


and we have— 


From Ohm's law and (4) 
: 


By eliminating successively B, c and r from (3) and 
(5) we get : | 
K’Sx2erL- cS'L s 

Ke ES (6) 


— 


perfectly homo- 


parisons of filaments made by | 
and L* 


And to produce 
them by different processes is entirely out of the ques- 
tion. Any comparison, therefore, of short series fila- | 


2271 Ber 


and Ene G 
S N 
From (6) 


KS. 
© 
and „ (10) 


showing that the square of the current is proportional 
to the cube of the radius or diameter of the filament for 
all lamps at constant temperature; and that this rela- 
tion is independent of the pressure, of the length and 
resistance of the filament, and independent of the 
candle-power. 
From (7) 


Hence Er K 
L = : = 


the diameter depends only upon the 
independent of candle- power and 


From (8) | 
K? = 4 K? 8° L?, 


- 


showing that the current is proportional to the cube of 
the ratio of the length to the pressure. | 
Since K’,8 and 8’ are constant, both the light and tho 
ve 
| C=K'LX2er (15) 
in which K is a constant depending upon the units 
employed and upon T, | 
Hence, 
(16) 
and 0 
Ze K L a7) 
‘EFFICIENCY CONSTANT. 
Combining (15) with (3) 
| ESC _ gue, 
or 0 K AT 
Ene Ks (18) 


which shows that the candle-power is proportional to 


| the energy, K Ec; or that the efficiency, —°--, iscon- 


K Noe 


stant and independent of the pressure, length, radius 
and resistance, current and candle- power of the filament. 
This means that the energy required to produce a 
given candle-power will be proportional to the candle- 
power, and will be the same, whether it is expended in 
driving a large current through a short, thick filament, 
ora small current through a long, slender filament ; 


. provided the temperature or state of incandescence is 


the same, and provided no heat is lost by conduction 
through the terminal wires. 

Equation (18) shows also that the efficiency does 
depend upon K’ K" and 8, that is upon the temperature 
of the filament, the temperature of the surrounding 
space and the specific radiating power, and upon them 


only. 


| 

ace. 

| 

| 

| 

| 

| 

| 

i 
| 

— | 
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t be wed to Lines & had tn dot: 
— to replace such boxes with some of a size and pattern 
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| 1 K K* 
à c KS 
| = REE 
and | 


E KK’ 


VE 


* R 


From (4) 


(28) 
From (5) (24) 


0 K 8 K 8 
NM. VES 
Fon or Cross SECTION. 


We have thus far confined ourselves to the considera- 
tion of cylindrical filaments varying in length and 


E=RC 


(25) 


diameter. It remains now to show that the efficiency 


is independent of the form of cross section. 
Let us suppose we have a number of lamps, all made 
of the same material, having the same specific resist- 


ance and radiating power, all burning at the same 


temperature, and all giving the same amount of light. 
Let them be of any pressure and let the cross section 
be of any form, circular, ellipti 
&c. The filaments will all have equal radiating sur- 
faces ; since unequal surfaces of the same character at 


the same temperature could not radiate equal amounts 
of light. But equal surfaces of the same character at the 


same temperature must radiate equal amounts of heat 
of all wavelengths. Hence the total amounts of radiant 


energy are equal. Since the energy received is equal 


to the energy radiated, and the amounts of light are 
equal, we have „„ 


C=QEc (26) 
in which Q isa constant; and from (18) we find its 
value to be | 

(27) 


This shows that the efficiency is independent of the 


form of cross section of the filament and depends only 
the temperature, the specific radiating power 


upon 
o its surface and the temperature of the surrounding 


space. 

When we find, therefore, that one lamp is more 
efficient than another we must infer, not that it is so on 
account of larger or smaller size, not because it is on a 
series or on a multiple circuit, not that it is so because 


it has high or low resistance, or a certain form of cross 


section, but that it is at a higher or is made 
of material having a different specific radiating power. 
(.o be concluded.) 


ELECTRIC LIGHTING AND THE COUNTY 


COUNCIL. | | 
Last er: à the of the London County Council, Mr. 
Westacott ( hairman of the Highways Committee) presented 
a report ing that a letter had been received from the Kensing- 
ton and Knightsbridge Electric Lighting Company, 
_ some of the boxes approved by the Council proved to be too 
small ; ing that, as a tempo measure and to prevent delay 
in au electricity from the mains id, th 


approved, should the Council so require. It was 
of considerable importance to the Company to 
able to make use of its mains, and for this the use of some 


boxes was essential. The Committee, having given careful con- 


—— kꝛũ 


cal, square, triangular, 


use such of the boxes referred to as were 
of the as those which had been 
by the Council, upon condition that the company gave an under. 
taking to remove within six months any of such boxes to which 
the Council might object, and to substitute for them others of a 
size and pattern to be hereafter approved by the Council. 
À was approved without — 
tions from the same company were reported 
*. out works in Cornwall Gardens, Elvaston 


— Messrs. L. Clark, Muirhead 
e St. James’s Company, the Highways 
, after having received reports from the solicitor and 
eer, recommended, and the Council resolved: “ That the 
of the Council be given to the laying by the St. James 
Mall Electric Lighting Company of mains in the Shaftes- 
venue subway and through 4 Circus to Tichborne 

work shall be carried out, 


that an 


of the proper officers of the Council, and at the sole cost 


8 
AB 


E 


: 


i 


PROCEEDINGS OF SOCIETIES. 
The Institution of Electrical Engineers. 
‘(Concluded from page 680.) 


IsoLATED PLANTS. | 
Let us now turn for a few moments from central stations to what 


. I noticed, by the way, that there is a much 
dency to turn incandescent lamps upwards in — like gas 
jets, instead of downwards, as with us the 2 of lamps are 
turned. Isolated plants are driven by steam and gas engines, 
located in cellars and basements, y like they are here. As 
you are aware, accumulators are. not so gen CE TEE y 
saw the set at the New York Electric Club. ith respect to 
dynamos, the Americans have been 1 to the developments, 
both theoretical and practical, in our wledge of the magnetic 
circuit which have taken place during the last four or five years, 
Lines a 


to me fairly up to date 
in this particular. What I may be permitted to call the Edison- 


_ Hopkinson type, the Kapp type, the Manchester type, and the 


Weston type—the latter with two magnets, placed horizontally— 
sppear to be the favourites, just as they are here. The construc- 
an 


crucial practical test, the look of the commutator and 
it is much the same as here; certainly, I think, on the whole, not 
better. The lamps, as a rule, I did not find any steadier, nor are 
they kept nearer their proper voltage than they are here. This 
sites Lo are lamps as well as incandescent: there is no magic 
res arc lamps over on the other side of the water ; they are 
subject to the same vicissitudes and uncertainties as they are 
here, and do not burn steadier than those in any moderate sized 


| station here, where the appliances are such that the lamps get a 


fair chance. 

The switchboards in these private installations are nearly 
always mounted on wood, and there is even a disposition to cut 
thi fine in the strength and solidity of these wooden base- 
— somewhat, as it seemed to me in one or two instances, at 
the expense of y and lasting qualities. ; 

Exvecretcat Tramways. 


very full accounts have been published of a ta Ser | 
that has been done in this direction, that there is really little 
can add to them. In the Electrical World for October 19th there 
is published a table of the electrical tramways in actual operation, 
and under contract, in the United States. The total mileage 
of both is 1,260 miles, with 1,884 cars, on 179 roads. Of this, 716 
miles were, it appears, actually being operated by electricity — 
at the date of the return, and 544 miles were under contract. Of 
this total, 21 miles were worked by cars with sto batteries, 
and all the rest, with the exception of two or three 3, by over- 


head conductors. 


Nothing can be simpler than the way these overhead conductors 
are put up. Two lines of posts, about 20 feet high, are set 
opposite each other, one on each side of the street; lights 


wires are run across from one to the other; a small iron — 
and 


piece is attached to the centre of the steel suspender, 


| 704 ECT REVIE! 
ELECTRICAL REVIEW. 
From (18 
(19) 
(20) 
(21) Gloucester oad, Greville ce, Load, anc nape 
— 
From (21) and (24) 
ha nrer aa bh a 
a rent for the use of the 
| , in case of difference, 
by arbitration.” | 
are called “private installations ” in this country and “ isolated 
plants” in America. I have already spoken of internal construc- 
tion work, or wiring and fittings, in connection with central 
stations. With isolated plants there is not much difference. Of 
course, the character of the work differs greatly in different places, 
as it does here; but, taking it as a whole, I don’t think it is equal 
! 
| 
| 
| 
| par with our own; there is little to choose between in one or the 
other. As to the way the installations are run, judging by that | 
| 
| 
| | 
no 
| be 
| aderation to the application, and to a report upon it by Mr. 
| Gunyon, of the Engineer’s department, recommended that the 
| 
| 
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ru 


meeting corresponding wires run from posts on the inner 

the curve. In this way the wire is made to take the form of part 
of a rough polygon, while the horizontal and vertical movements 
of the rod connector on the car are sufficiently ample to 
keep the contact-wheel on the wire when the car is going round a 
corner. 

it to — th think. 
appears to answer the wor , 

be more solidly carried out here for about £70 a mile. Ina few 
places standards with proj arms in the centre of the 
street have been used for carrying the overhead conductor. If 
A great point about these electrical tramcars is the in 
which their speed can be varied. Thar be oun 
or in broad roads in suburbs, where there is not mu 


The companies claim a reduction of 50 per cent. in the cost 
of wor over the 1 horses, pu aside all the 
extra facilities which the e ly propelled car gives. A very 
noticeable point about all electrically propelled cars is the quiet 
and gradual manner in which they mart and come to rest, and 
the evenness of their motion while running. In these points they 
— wi good blic inthe 

a mem 

ou em 

their value. At present electri tramway work is 
the most “live” branch of the electrical industry in States, 
and everyone connected with it was full of buoyancy and at 
ite future prospects. It is really sad to think after the 
skill and care which has been lavished on electrical tramway work 
here, it dragging along in such a half-hearted and 


8. 
2 


ectric s factories, both in Chicago and New 
York. where all the telephonic —— for use in the States is 
made. Although a description of the present state of this industry 


would p e , seeing that 
extended to such ength, and that, ow! to 


circumstances, telephony is a matter of comparatively limited 
interest here, however important in itself, I will not * more 


about it, but will conclude with a few general remarks. 


« 


CONCLUSION. 


anything. At the 
understood American engin 


their purpose, the Americans are our equals, if not our superiors : 
the difference lies in the fact that our i | 


appears to look at it from a different point of view. It is not his 
care of himself. It is X Boo of the electrical 4 


And I would like you to try and think for yourselves, and really 
feel the enormous tadilities which American engineers have in the 
past enjoyed, and still enjoy, in extending their business, by 
simply g allowed to erect open wires everywhere through the 
streets. Even where wires are now being put undergr » th 
are largely = underground in order to carry on existing work 

to extend it, not merely to take advantage later of what may 
chance to turn up on the route. 

Besides this, we have all had it drilled into us by this time that 
it does not matter how perfect, how desirable, how useful a thing is 
likely to be, before it can come into general use the public have 
got to be educated up to it, to see it, and feel its desirability and 
Utility, and its practicability—to understand it each man for him- 


3 going over the telephone exchange system 
ork with him, and of seeing the Courtland Street 


thought it advisable that glish electricians 


line construction, bad as it may be in itself, has from the 


brought electricity home to every t to their very doors 
ony À „ but as desirable factor of 
public resorts, and ad ver- 


the di would 
be continued at the next meeting on December 12th. In the 
secre 


11 
AE 
EF 
14 


have been adopted, but no great change seemed to have taken 
22 R On his visit 

obtained an insulator even more crude than the one described 
by Mr. Addenbrooke. This he promised to exhibit at the next 
meeting. making en as to the kind of motor used in 
the constant current arc uits, Dr. Thom expressed his 
opinion that the alleged greater steadiness of American aro lights 
was not due to any superiority in the design or workmanship of 
the lamps, but to the greater personal pride and confidence which 


Mr. Swinsuane pointed out 


ess, was most likely to lead 
to success. So far, 22 he believed machines of lish 


uctor 
, work in 
The whilst imperfect general, 


whether the overhead wires used for tramways interfered with the 
ordinary street traffic. 
Replying to Prof. Fonnns's question as to recent advances, Mr. 
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holding-piece carries a bare hard-drawn wire, along Mich self. Now, the American system of overhead wires and 

the current flows, returning by the rails. Where feeders are used, 1 

they run along one side of the street, and connections are made at 

intervals with the central wire. 

round corners is on a par with the rest of the work. Posts are set 

at the further corners of the and from each of these two sement for busine Consequently electricit; n America no 
more a wonder, but a fact of everyday life to an extent that it is 
nt Joking at their looking at their tus, and looking 

at at apparatus, 

at the facllitios which Amecioans have enjoel for extended pra 
their achievements, from an engineering and scien- 
we 
have to contend. Still, the fact remains that they have done 
— br ua than we have, even considering the difference in 
popu 

87 what work we have done so far, Englishmen may feel | justly 
proud, and with better times I trust we may still be able in friendly 
rivalry to show that we are competitors worthy of America’s best 
mettle. | 

traffic, the pace can be increased to 16 miles an hour. e of such interest could not be dealt with in the 
cars are stopped very quickly and reversed, and will, of course, | 
run either on the same track. | 
the work is | 
t | | 
prove better in the long run. For some time past he had | 
frequently heard of great advances made on the other side of the | 
Atlantic, and 1 to have heard something definite about | 
them from Mr. Addenbrooke, but, with b IAN 
tramways, little change seems to have been since his visit | 
two years ago. At that time, however, most tramways were 
would have been very acceptable, particularly for —— 
current work, Speaking of American factories, Prof. Forbes 
Exchange, Which contains More thal 5,0UU subscrivers, anc efficiency of converters had been increased. As 
eeders, an hoped they would more adopted 
land. La ho anked what Find of able mas ed fo | 
wor 

Mr. H. C. Donovan considered that the apparent disregard k 
insulation was to be attributed to the dryness of the climate, and | 
3 to have seen this brought out in the paper. 

a . W. P. GRANVILLE said the usual method of specifying in- | 
sulation resistance of cables (viz., in megohms per i . | - 
— unsatisfactory, and that the diameter of the conductor should be | 
taken into account, for if this is not done the same material une 
In the early portion of this paper I endeavoured to convey an on conductors of different sizes would give qui | | 
idea of the roughness and crudeness of American outside construc- tion resistances.. He also thougbt that the 
tion work. After eng Fri d the proofs of the paper, I do not lead-covered cable should be made before she 
think I have overdrawn the picture ; rather it is underdrawn, if the cable is immersed in water. In his opinion | 
not wish it in any way to be required reconsideration. 
—— eers are necessarily rough and Prof. S. P. Taomeson had hoped to hear that | 
untidy eir ideas an capable of different work. Besides since he visited the States improved methods of 
their electrical plant, the numbers of beautiful tools, crowned by 
the latest pattern of the phonograph, which come over here from 
America, point to an entirely different conclusion. In accuracy 
of workmanship and careful finish, when they consider it suite 
— 
as to where this accuracy come in. | 
lish engineering would hardly dare to appear before its fellow- 
citizens as the responsible r 
avesore as American outside work is; but the American enginee he attendants have in the particular system with which they are 
CO! 
xt in 
the management ng and American factories, and thought 
the systems in the latter, where the pertocting 
thing forward and extend the applications of elect: — if in doing and ental work are uite distinct from the w 
ttle this he does anything disagreeable to his fellow-citizens, it is for 
there them to protest when it becomes intolerable to them, not for him 
ation, to think of it beforehand. | 
leage former n Referring to Mr. Granville’s conten- 
s, 716 : tion, he that of insulation resistances being given in 
ar: ‘ megohms per mile, they should be expressed in megohm miles for 
eries, 
over- 
h ver good could rom na manor ac method 
ictors Amerlon, considered that progress might be re 
et up by waiting too long to attain perfection. He was anxious 
steel to know how constant currents were used for motors, and also 
| this 


— — 


his object was to see the systems and apparatus in common use. 
As to motors, he made no enquiries respecting their peculiarities, 
but as regards meters he was that numbers of the West- 
inghouse type were in constant use. He agreed with Prof. Forbes 
about the way in which testing is appreciated, and with Prof. 
Thompeon as regards the interest which the men take in their 
work; the latter fact Mr. Addenbrooke attributed to better wages 
and greater chances of promotion. fy insulation of 
cables, he thought abeolute thickness of insulating material 


SE 
LE 


E 

3 

| 


Hit 


i 


i 


y associated with 
American engineers, and he believed that on visiting this country 
American ved similar advantages. 


* ted the wholesale condemnation of 
posts made by Mr. Addenbroke, and said that many were not un- 

htly, while some were ornamental. He considered the paper 
. criticlom of the bad work dune in America, and the good 
For example, little is said of instal- 
which secondary batteries are employed, although there 


lighting, which was now. being 
insulators are recom 


ig | 
more coherent by bringing à rubbed stick of sealing-wax near it. 


, » great 
in combining economy with re apy and 
the arc lamps are not ornamen 


ciency. Although 
and cheap construction admits of their 


, 

with Mr. Lant ter’s on 

t lighting, but was inclined to ite limited use 

ce. 


and each had to adapt himself to his own surroun The 
motors used on the arc circuits were, as far as he learn, 
simply series ones, provided with switch 
— — — 
con many 
v 
After the thanks of the been to the author 
for his „ Dr. S. P. THompson attention to some 
American blue insulators, which he had brought for inspec- 
tion, and that in a recent A work on electric 


work in New Tork; the t of interest being 


the hardness of the 


Physical Society, December 6th, 1889. 
Prof. RzurnouD, President. in the chair. 


wing 
tion of a Steam Jet,” by Sascrorp Binwezz, F. R. S. The author 
showed that the opacity of steam issuing from a nozzle is 
increased by electrified points near it, and its 
colour is lectrified balls and 


— 
err but on electrification the violet 
* 22 and green were diminished, and the orange and 


4 
B 
E 


ve been bended by Lord 


Rayleigh, who found that a straggling water jet is 


the 
recently been made by the late Robt. Helmholtz, 
by re light against a dark back- 
ground. On electrification, the jets became much better defined, 
and ted diffraction colours. 
ilar effects, and Mr. Bidwell has found that glowing touch- 
paper is equally efficient. Helmholtz conjectures the sudden 
conde n may be due to molecular tremors or shock im 


by the — the unstable — 
su turated vapour, just as a su turated saline solution is 
ad bed, Another 


suddenly crystallised whén distur hypothesis suggests 
that condensation is caused by the introduction of solid matter 
into the jet hy the exciting cause, thus providing nuclei upon 
which the vapour may condense. 

On reading Helholtz’s paper the author tried the effect of gas 
flames on water jets, and found that when luminous they influenced 
the ist considerably, whereas non-luminous flames had no appre- 
ciable effect. He also found that luminous flames are positively 
electrified, and demonstrated this before the meeting. 

Prof. Riicker thought the surface tension of the films surround- 
ing the water jets would be modified by the presence of an electri- 
ied body, and that the smoke from the touch-paper used in some 
r would introduos solid particles 
and te condensation. 
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said he had not concerned himself with them, for Mr. 
Mr. F. Recxsnzaux concurred in his brother’s remarks about Dr. Fi 
the unfair criticism contained in the , and thought the dif. of flame, 
ferences of opinion arose from the totally diferent ideas ae to the — 1} volt 
way in which electrical engineering should be carried out. In the mg os 
ingenuity was shown 8 
Bidwell’s 
of foge 
reply to tk president's questior lating 
Mr. Addenbrooke pointed out that they were 
placed € of the cars, contact being made germless 
1 In some cases these wires are The P. 
poles fixed along the middle of Mr. n the Messrs. Reckensaun, said he were elec 
älised for supporting arc lamps bad specially mentioned in his paper that the Thomson-Houston Mr. Bi 
Company were putting up work much better than the average, and the effect 
was glad to say the tramway companies be added 
erable improvements. The arrangement of flooring ref duced by 
December 12th, 1889. to by Mr. Crompton was not intended to diminish vibration, but spark le 
e an same a st 
of the usual votes of thanks, the discussion on Mr. Addenbrooke’s soul cap’ tek thoes * Son “Ont 
PR RS Re informed him that it was intended to have more of them. It was Mr. C. H 
. Lawr Carin, who paid a hurried visit to America not his intention to criticise all American electrical engineer. This is 
for he thought there was little differ- the stress 
English and American engineers. The machines 
the two countries were entirely differen testing. 
culated in this country, these 7 
uitable for almost any purpose. | d 2 
Mr. ADDENBROOKE also exhibited a of the cable used in 7 
DE q 

employ * 
f Mr. J. W. Swan was elected a member of the = 

| : - out the 
Wales Branch oF the Great Western Railway, the insulation re- „ effects, and when these No. 130) 

|  istance of the telegraph lines varies from several megohms to a are connected with an influence machine at work, the decoloura- In see 

| few thousand ohms, according to the weather. Healsomentioned tion of the jet rapidly responds to each spark. On exam the manent 
the difficulties Sener by Mr. Edison when experimenting in displace: 
London and at Ealing with his automatic chemical telegraph ; the To test | 
² 
whereas 000. 

. RS conte te tia toe cludes that electrification causes an increase in the size of the and is w 
countries, said that, in his opinion, the differences arose from the water particles in the steam, from something small com with dns ‘ 
Gal the aro warmed moistened by the wave of light, to about Paded 
passing over the Gulf Stream, whilst in America the shores being Allied there a: 
washed by polar current, the winds are cold and dry. — relative 
to his own visits to America, the said he always benefi resultin 

for the steam jet phenomena go far towards | the cause poe yet 
of the intense darkness of thunderclouds, and of the lurid yellow — 
à * paper a J. t with which that darkness is frequently tem Mr. F 
and there were some points upon which he further infor- 
mation. per oy the method of preventing vibration men- 
| mean oe have expected such an arrangement to 
rather than diminish vibration. „ A 
remarks about 9 he wou er that in 
| was European practice, for on this 19804 
side of water such resistances had been done away with. The machine 
fact of alternate current machines not being usually run in 19335 
(as attested by Mr. Addenbroke) tended to confirm his — 
, 8) ments made in his paper on “Central 19854 
tation ting,” read in April, 1888. As regards the boiler 
described on slip 10, he thought such a design would not be tole- graphic 
rated in this country, for the upper parts of the tubes were liable 19879 
to get overheated and collapee. Speaking of tramway work, Mr. J. M. G 
Crompton said American engineera had — | voured by 19389 
being allowed to erect overhead wires 1 anyhow, but apparat 
he was afraid such facilities would never ted in land. 19420 
motors.’ 
States.) 
— 
municat 
| (Comple 


19484, “Ii in electrical switches specially appli- 
F. V. Ab. 
sax. Dated December 4. (Complete.) 

19401. ‘ Improvements in electric batteries.” G. PHInirraRt. 
Dated December 4. 

19497. “An improved electric meter.” H. J. Dowstne 
J. Aprteton. Dated December 4. 


8 
same material when hardened to different i lor, of India.) December 8. The inventor pro- 
sod de, of vides two iron rigs Preferably made up of roa wire or of 
ce rere nated iron, each wound like a or Gramme ring, with an 
wield” 333 “ hardness.” equal even number of coils of insulating conducting wire, such, 
The question of discontinuity of the curves about the“ yield other ite The one within the 
point” was next discussed, and evidence to the contrary given by the other that, with its it can revolve within the 
which show conclusively that the does not take cuter ring. On the axis of the inner ring is fixed a commutator, 
simultaneously at all parts of the bar, but travels along the having on ite a number of insulated plates suited to the 
as a strain wave. In these specimens the load bad been number of coils, to which the ends of the coil wires are 
removed before the wave had traversed the whole length; and connected in such manner the plates are alternately + and 
the line between the strained and unstrained portions is easily —. The commutator also has on it a + and a — insulated ring, 
recognised. As additional evidence of continuity, the close the one connected to all the + plates, and the other to all the — 
between the stress-strain curves of steel of various degrees On the plates of the commutator bear à of brushes 
of , and the isothermals of condensible gases at different rr of such 
tem when near their point of liquefaction, was pointed or in such position, that while one of them is in contact a 
out; the apparent discontinaity in the latter probably being due r There 
to the from gas to liquid taking place meal through. re also two brushes, one on NN 
out the su ee Prof J. Thomson, Roy. Socy. 71, ring. When the machine is as a motor, two conductors 
No. 130 by which alternating currents are led to and from it are provided 
In seeking for an explanation of the of steel by per- with double switches, by which can be connected to the two 
strain the author was led to believe this due to the ring brushes for the , oF, after the machine is 
displacement of the atoms within the molecules of the substance. started, to the two plate brushes, which brushes are permanently 
To test this hypothesis experiments on magnetization by stretch.  Connected to the two terminals of the coils of the outer ring, 
ing a, bar in a magnetic field were made; these show that the these coils being connected in series. When the inner is 
etisation increases with the stress up to the “yield point,” driven by mechanical power, alternating currents are by 
and is wholly permanent when approaching that point. On com- it. 1 claim. 
mn Bond une duo y Joule’s experiments on the of 17568. Improved means in connection with: electric 
wires produced by magnetisation, the author infers that Se as de- 
there are two kinds of elongation; firstly, that produced by sired.” L. Panis & „Limited, and R. Laurence. Dated 
relative motion ; and secondly, an December 1. 8d. The object of the invention is to provide in 
resulting from a straining of the molecules themselves. To this connection with multiple electric circuits, or two or more con- 
latter straining the permanent strain is attributed, ductors di from one common junction, means whereby the 
and this view seems compatible with the resul Osmond’s current either circuit or conductor can be ascertained 
on of 8 | in of that flowing in the other conductor or con- 
Mr. F. C. Hawe’s paper was postponed. _ ductors without ha to in the working of the circuits 
ö for the purpose, and with the em t ot but one measuring 
—— + instrument. For this ere is provided in connection 
with the several circui 
NEW PATENTS—1889 | of either the. ductors to be passed 
8 é or con as 
19804. ts in electric motors and | 
N dynamo-electric 17590. “ Improvements in apparatus and devices for carrying 
machines.” W. B. Burns. Dated December 2. and the plates of secondary batteries.” H. P. Horz. 
19835. “Improvements in voltaic batteries.” J. C. Mzrryr- Dated mber 8. 8d. The plates are suspended by means of a 
wEaTHeR. Dated December 2. lug cast or formed upon one of the upper corners of each plate, 
19854. Improvements in and valeting. So soley for tele- from a frame resting on an elastic cushion the 
graphic purposes.” H. Lusuinzr. Dated ber 2. upper part of the cell. is 
19379. ‘Improvements in electric switches.” B. M. Dnaxn, formed to an inverted camber, s0 as to te the weight 
J. M. Goruam and E. Arxms. Dated December 8. uniformly over the top of the cell. 5 claims. 0 
H. L Hargis 


19389. Combined electrical steering and rudder indicating 17694. “ Improvements in voltaic batteries.“ 
December 8 Dece 


19420. Improvements in alternating current ven er improvements 
motors.” Laxs. (Communicated by N. Tesla, United teries described in specifications 7th July, 1885, No. 8,228, and 


States.) Dated December 3. (Complete.) _ 80th March, 1887, No. 4,744. 

19426. “Improvements in the construction and mode of 18233. Improvements relating to 8 
operating 2 current motors.” H. H. Lax. (Com- H. A. Tarron. Dated December 13. in the em- 
municated by N. Tesla, United States.) Dated December 8. ployment of a com circuit comprising one or more electro» 
(Complete.) — magnets wound one or more wires as desc 6 Claims. 
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4 whether a red-hot iron had any 
Dr. Fisox said he had made experiments on the electrification 
of flame, and found that potentials from + 3 volts to 
14 volta could be obtaived in the region Sithin and surround” 
well’s experimen those . Lodge on « 
of fogs ty electricity, and also sacked whether the colour of the jet 
depend on the length of spark produced by the machine. — generators and electric : von Doro — 
FoRBEs thought à test between the two hypotheses BROWOLSEY and the Company 
The Passip said recently noticed flames transformers.” M. von Dottvo-DosrowoLexy and ComPany 
were slectrified. tly Dated December 6. 
Mr. Brpwezz, in , said he ought to have mentioned that 19678. “Improved insulating material for electrical oon- 
sas atch of oh $00 Le dud ts ductors. G. L. HEA. Dated December 5. 
be added to the water in the steam generator, no effect is pro- | 
duced by electrification or flame. As to change of colour with — 
spark (if any) variation is caused He 
som jet whether a red-hot iron produced any on | 
a steam ABSTRACTS 
“On Behaviour of Steel under Mechanical Stress.” * 
an as — à 
the stress-strain curves given — from testing 16249. 
testing — — method of applying the | 
After pointing out that the permanent elongation of a bar under being applied in such à manner as to cause two ends of | 
longi stress consists of a sliding combined with an increase contact or bridge to be pulled or pressed down on to the con- 
of volume, the author showed that the « yield ” is caused by the tact or pole pins, by the pressure of the two springs, each scting 
limit of elastic resistance (p) parallel at equal distances | 
ge remain equal pressure on both sides of. the centre of the bridge, 
other When this lower limit is reached, sliding takes and thereby securing a good rubbing contact while the bridge is | 
place in this direction until the hardening of the bar caused in motion, and a firm decided contact when the bar or bridge is in | 
thereby, raises the limit of elastic resistance in the direction the “on” position. 1 claim. : 
referred to, to that of the rest of the bar, after which the stress 1964. « Improvements in electric generators and motors.” 
| 
| 
| 
| 
| 
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occurs : “In 1872, Mr. A 
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CORRESPONDENCE. 


your last issue, in “ Notes,” the following passage 


complaint can be 41 made against me on this point. 
I would also remark 


to Prof. Ayrton for the suppression in the Society’s. 


journal of the speech made by me during the discussion 
on Mr. Preece’s paper on Lightning and Lightning 
Conductors ;” rightly or wrongly, I attributed its sup- 


pression either directly or indirectly to the Postal Tele- 


graph Department. 

The facts can be stated in a very few words. A sper 
was read at the Society of Telegraph Engineers, in which 
my lightning bridges were condemned by Mr. Preece 
for conforming to a tion which the then chief 
engineer of the Postal Telegraphs attached importance 
to, and insisted upon ; in other words, the views of the 
chief engineer were opposed through the medium of 
my lightning bridges; the published letter of Mr. 
Culley, which I quoted, leaves no doubt on this point. 
Naturally I objected to being made a scapegoat of, and 

owever, sup n the pu ; 

Some day I may write the history of the introduc- 
tion by me of undemagnetisable instruments These 


instruments of mine have proved to be an advance of . 


great value. Their introduction was nevertheless 
bitterly opposed by those who afterwards, as officers of 
the P Telegraph Department, had to adopt them 
simply on their merits. 

On the strength of the Government monopoly which 
made the Postal Department all-powerful, tele- 
graphically, this Department took credit to themselves 
in a Postmaster-General’s report for the introduction of 
my instruments, which they described, truly enough, 
as the greatest improvement which had been made in 


the Wheatstone needle telegraphs since their introduc- 


tion; and a few years afterwards, at the late Loan 
Collection of Scientific Apparatus, the Postal Telegraph 


Department exhibited undemagnetisable instru- 
ments as an advance . from themselves. 

| 8. Alfred Varley. 
December 17th, 1889. 


Energy and Electricity. 


Iam glad to find one statement in which I can 
thoroughly agree with Mr. Leonard Joseph. Steam is 
not a force. Steam is associated with force and energy ; 
but is not itself force or energy. Steam is matter; 
force is not.” We know that steam is matter, because 
it is ponderable ; its weight is the same as that of 
tobe imponder shoul 

ut, supposing steam to ponderable, we, 
then, have any evidence of its materiality, or of its 
analogy to matter, excepting the property of ponder- 
ability ? Or would it — to consider. it as a 
mode of force or of energy a ete 

The question can be readily answered. Apart from 
the phenomena of momentum and vis viva, dependent 
upon its mass, the fact that it is not only indestructib 
but absolutely inconvertible into heat or work, woul 
be sufficient to reveal its analogy to matter. 

Now, if there be any fhing—such as is commonly 

electricity—corre- 


termed electricity, or quantity of 


sponding to the values Q = = in electrostatics (n being 
here an inductive resistance), and Q = = x time in 
electro-dynamics (R being here a conductive resist- 
ance), this entity is analogous to matter, inso- 
much as it is not only indestructible, but abso- 
lutely inconvertible into work or heat. And, if there 
be any thing corresponding to these values (a point 
that is fairly open to question) it is certain that this 
entity may, like steam, be associated with bee | 
— of force or energy. Thus, as 1 have 
where, “the same quantity of electricity, 

through conductors of the same resistance (but not in 
the same time), may, in one case, scorch and rend a 
tree with the terrific violence of the lightning flash, or 
may fuse a bar of iron, and in another case be hardly 
capable of raising the tem of a gramme of 
water by a fraction of a degree.” But, in both cases, 
when the energy (o E) has been partly or wholly ex- 
pended, the value, o, remains the same. 

In the words of Clerk Maxwell :—“ While admitting 
electricity io the rank of a physical quantity, we must 
not too hastily assume that it is, or is not, a substance ; 
or that it is, or is not, a form of energy, or that it be- 
longs to any known category of physical quantities. 
All that we have hitherto proved is that it cannot be 
created or annihilated, so that if the total quantity of 
electricity within a closed surface is increased or 
diminished, the increase or diminution must have 
passed in or out through the closed surface. This is 
true of matter. . It is not true of heat, for heat 
may be increased or diminished within a closed surface 
without passing in or out through the surface. . . . 
There is, however, another reason which warrants us 
in asserting that electricity, as a physical quantity, 
synonymous with the total electrification of a body, is 
not, like heat, a form of energy. . . . The quantities 
‘ electricity ’ and ‘ potential,’ when multiplied together, 
pe the quantity ‘energy.’ It is impossible, there- 

, that electricity and energy should be quantities of 
the same category ; for electricity is only one of the 
factors of energy, the other factor being potential. 
If Mr. Leonard Joseph can give the calorific 

ivalent of electricity, or can give any instance of 

e conversion of electricity into heat or work, then I 
shall be ready to admit that his contention as to the 
nature of electricity is correct. But I must warn him 
that all such instances—even when brought forward 
by a learned professor—have hitherto been proved to 


be fallacious, and that the idea of electricity being a 


“ force” or “mode of energy ” has been relinquished 
in science. de | 


‘ 


| 
18669. “ An improvement in electric motors worked by alter- 
— currents.” Siemens Bros. & Co. (Communicated from 
— ae commutator brushes to the field 
coils to a pair ot terminals, er pe alternate plates of 
the commutator to two rings furnished brushes connected to BE | 
ube rer. 
h printing levers; 
the 
Teachers and Students. 
rton not gone out to | 
Japan, much less returned.” Now it was Prof. Ayrton 
himself who suggested that, at the time referred to, he 
had not returned from 5 and therefore I feel no | | 
did I wish it to be thought I considered I was indebted „ 
| ok 
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| 1 
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